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Winterproofers. 


Summers the time to use them. 


Sorry. We didn't mean to interrupt your summer And since it's dry out, why not take advantage of it. 
leisure. With Elmer's. Elmer's makes a glue, or adhesive, for 
But we did want to point out that some do-it-yourself every job. Indoors or out. 
jobs are easier to do in summer than in winter. Number one always goes to America's most popular 


Especially those jobs that need waterproof gluing. home glue, Elmer's Glue-All®. Elmer's Glue-All comes in 

I(—————mQ a handy squeeze bottle with a mess-free applicator top. 
It's a white plastic glue that dries fast and clear. 
Elmer's Glue-All is great for gluing wood, paper, pot- 
tery, leather, cloth and all porous materials. (And it's 
great for any season of the year.) 


For home construction, or repairs, use Elmer's Water- 
proof Glue. It's great for exterior doors, storm windows 
and shutters. As well as boats, outdoor furniture and 
sporting equipment. 
For construction and furniture repairs, use Elmer's 
Plastic Resin. It's highly water resistant and 
will not stain acid woods such as oak or 
mahogany. 

For waterproof caulking around windows, 
showers and tubs, use Elmer's Mystik Tub Caulk. 
It's also excellent for resetting tiles, sealing 
plaster cracks and marine work. 

Elmer's Contact Cement is an adhesive you can 
use on both porous and non-porous surfaces. It 
needs little or no clamping. And you can use it to 
bond such materials as wood, leather, linoleum and 
plastics. 


For construction and repairs on non-porous mate- 
rials, such as glass, iron, aluminum and hard plastics, 
use Elmer's Epoxy Glue. It makes an especially strong 
waterproof bond. 
And for a handy home lubricant for windows, 
doors and drawers that squeak, stick or bind, 
use Elmer's Slide-All. (Now with miracle Tef- 
lon*). It sprays dry, is non-greasy and odorless. 
Now that you know all about our glues, there’s only 
one thing we want to remind you: It’s easier to winter- 
proof your home in the summer than it is gem BORDEN 
to winterproof your home in the winter. R&S CHEMICAL 
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*Teflon is a DuPont registered trade mark. 
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HIGHLIGHTS OF THIS ISSUE: 
Oil for Your Car... a PS Double-Length Feature pace 67 


At last, the complete story on motor oils and additives . . . Why the '68 cars will be 
tougher on oil . . . What the engineers are doing about it . . . How you can prevent ex- 
cessive wear and sludging in your engine. 


Javelin SST: Exciting New Sportster BY PARNELLI JONES pace 76 y 


A top racing driver tests American Motors’ “comeback” car. 


How to Protect Your Valuables from Burglary расе 80 ^ 
D. Bruce Burns, head of the famous Burns Detective Agency, tells you what you can do 
to make your house safe from break-in and theft. 


Fall Fix-Up Section—Ideas for Improving Your Home Pace 128 
Want to add a bath, update wiring, convert a carport, finish a basement? There's all this E 
and lots more in our big 44-page section. 
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It’s called the Urbmobile, It travels on rails to | 
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over the road to take you right to your destina- 

tion. It just might be the answer to the com- 

muter's nightmare of traffic jams and no park- 
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Want versatility 
in a power saw? 


* e Е ^ 


Whatever the extent of your tool assort- EXE 
ment, it should include the WELLSAW 400 
with 8" or 16" capacity. It handles tough 
jobs like those illustrated, as well as the 
routine jobs. It's packed with power, pre- | | p 
cision built to industrial standards and | ] Е 
safer to use than any other power hand | enc ү 
saw. Your equipment, hardware or tool ий 
dealer has а WELLSAW 400 or can get 
one for you. See him today. | gu 4 E 
—— — —— i —ÁÀ—À —ÁÀ —À ——ÁÀ —À — — e Cut rafters Trim joists 
Send coupon for "Sawing Magic of Wellsaw "CO WE des, E 
400". 16 pages telling the story of WELLSAW 
400 versatility. ТУР 


WELLS MANUFACTURING CORP. 
500 Service Road, Three Rivers, Michigan 
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Trim sheating flush — — Trim fence posts | 


Think you may be turned down? 
Here's how ambitious men get 
important promotions without € 
even having to ask. t 


If it's been a long time since you've 
celebrated a raise in salary, ask 
yourself why. Are you really worth 
more money? If you're not sure, 
look again at men who have moved 
ahead...men so clearly marked for 
promotion that when it came it was 
just what everyone expected. 


How did they do it? The most 
usual answer: through special 
training. Special training is the 
direct way to increase your per- 
sonal value, your income, your 
rate of advancement. Soon other 
employers are likely to seek you 
out — because many important po- 
sitions today are going begging for 
lack of qualified people to fill them. 

For more than half a century, 
LaSalle has trained men and 
women for higher success in busi- 
ness. More than 20,000 students 
enroll each year in low-cost 
LaSalle courses. Why not start to- 
day to get out of the ranks of the 
untrained and prepare for leader- 
ship? Without interfering with 
your present work — using only 
your spare time — you can qualify 
for the career opportunity of your 
choice through home study. 

Mail the coupon below for free 
booklet describing the training that 
interests you. LaSalle, 417 So. 
Dearborn St., Chicago 5, Ill. 


= 
i О і 
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PS Readers 
Talk up. 


“© 


Explaining the car slump 


People are blaming the slump in car sales 
on everything from a business recession to 
the government’s safety standards. But have 
they ever given any thought that it might be 
the auto makers’ fault? The public doesn’t 
like their poor styling of late. This year’s 
cars look terrible and it looks like next year’s 
(“Your First Peek at the '68 Cars," June] 
will be more of the same and even more 
so. Let’s get some nice styling back into our 
cars and if they have to be divided into two 
groups, family cars and high-powered racers, 
so be it, but stop trying to mix the two. 

JAMES EULBERG, Dell Rapids, S.D. 


Misfiring on piston position 
Author Herb Carrier must have been 
standing on his head in determining that 
number one cylinder is on the left-hand side 
of a V-8 when standing in front of and facing 
the engine [АВС of Keeping Your Car 
in Tune,” July]. 
EARLE DENISON, Kokomo, Ind. 


. . . Only Fomoco cars have number one 
cylinder on left-hand side. All others have 
the number one plug on the right side. Out- 
side of this error, the article is full of good 
information. 

Ер KoTKIEWICH, Key West, Fla. 


... With the exception of Ford Motor 
Co. products, most all V-8s and V-6s are 
timed from the number one cylinder on the 
left bank. 

CECIL CUMBACK, Mendham, N.J. 


In general, the correct information is that 
Ford products have the number one cylinder 
on the left when you stand in front of the 
car facing the engine, while on most other 
makes, number one is on the right—but the 
safest bet is to check the manual for your 
particular make and model. 


On the trail of the supercarb 


PS apparently has no expert investigator. 
Re the letter from Kermit Gill about a 
super-efficient carburetor [July] and your 
reply. These stories are, indeed, something 
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more than rumor. In 1938 I rode in a Buick 
with such a carburetor that made a round 
trip from Santa Ana, Calif., to West Los 
Angeles on one gallon of gas—60 miles to a 
gallon. The carburetor was built from pat- 
ent drawings made by a man named Pogue. 

WALTER DEXTER, Peoria, Ill. 


The Pogue carburetor design is no secret. 
There are also dozens of other well-known 
designs—each with certain virtues as well as 
drawbacks. We have not been able to find 
reliable evidence that this or any of the other 
hundreds of patented carburetors qualify as 
the fabled supercarburetor that was supposed 
to have been suppressed by an oil company. 
If original cost is not a factor and you are 
willing to give up ease of starting, accelerat- 
ing ability, and speeds above 35 to 40 m.p.h., 
it is no great technical feat to drive 60 miles 
on a gallon of gas using current state-of-the- 
art techniques. 


Fiat Spider gets a big brother 
In *Fiat 124: Perky New Economy Car" 
[June], you say Fiat is planning a GT and 
a roadster version. Did you confuse this 
with the 850? 
K. R. DuNIPACE, Clemson, S.C. 


No. Here's a look at the new 124 roadster. 


Do radials and conventional tires mix? 


I've read many articles warning that radi- 
al and conventional tires should not be 
mixed on the same vehicle. The construc- 
tion and performance of the two styles are 
so different that serious handling problems 
can result. But there's one problem that 
nobody, as yet, has commented on. What 
happens when Old Man Winter rolls around 
again and snow tires have to be mounted? 
Does a person who mounts a set of radials 

Continued 


iix 


More than 5 million two-way trans- 
mitters have skyrocketed the demand 
for service men and field, system, and 
R&D engineers. Topnotch licensed 
experts can earn $12,000 a year or 
more. You can be your own boss, build 
your own company. And you don't 
need a college education to break in. 


How WOULD YOU LIKE to Start earn- 
ing $5 to $7 an hour...$200 to 
$300 a week...$10,000 to $15,000 a 
year? One of your best chances today, 
especially if you don’t have a college 
есисаноп, is in the field of two-way 
radio. 


Two-way radio is booming. Today 
there are more than five million two- 
way transmitters for police cars, fire 
trucks, taxis, planes, etc. and Citizen’s 
Band uses—and the number is grow- 
ing at the rate of 80,000 new transmit- 
ters per month. 


This wildfire boom presents a solid 
gold opportunity for trained two-way 
radio service experts. Most of them 
are earning $5,000 to $10,000 a year 
more than the average radio-TV re- 
pair man. 

Why You'll Earn Top Pay 


One reason is that the U.S. doesn't 
permit anyone to service two-way ra- 
dio systems unless he is licensed by 
the FCC (Federal Communications 
Commission). And there aren't enough 
licensed electronics experts to go 
around. 


Another reason two-way radio men 
earn so much more than radio-TV 
service men is that they are needed 
more often and more desperately. A 
two-way radio user must keep those 
transmitters operating at all times, 
and must have them checked at regu- 
lar intervals by licensed personnel to 
meet FCC requirements. 


This means that the available li- 
censed expert can ''write his own 
ticket" when it comes to earnings. 
Some work by the hour and usually 
charge at least $5.00 per hour, $7.50 
on evenings and Sundays, plus travel 
expenses. Others charge each cus- 
tomer a monthly retainer fee, such as 
$20 a month for a base station and 
$7.50 for each mobile station. A sur- 
vey showed that one man can easily 
maintain at least 15 base stations and 
85 mobiles. This would add up to at 
least $12,000 a year. 


How to Get Started 


How do you break into the ranks of 
the big-money earners in two-way ra- 
dio? This is probably the best way: 


1. Without quitting your present job, 


CIE 


How to get into one of today's hottest 
money-making fields — servicing 2-way radios! 


D 278 


EJ 


Deanery MINUM SPACE 


ка Eee 


He’s flying high. Before he got his CIE training and FCC License, Ed Dulaney’s only 
professional skill was as a commercial pilot engaged in crop dusting. Today he has 
his own two-way radio company, with seven full-time employees. “I am much better 


off financially, and really enjoy my work,” 


he says. “I found my electronics lessons 


thorough and easy to understand. The CIE course was the best investment I ever made." 


learn enough about electronics funda- 
mentals to pass the Government FCC 
License. Then get a job in a two-way 
radio service shop and “learn the 
ropes" of the business. 


2. As soon as you've earned a reputa- 
tion as an expert, there are several 
ways you can go. You can move out, 
and start signing up and servicing 
your own customers. You might be- 
come a franchised service representa- 
tive of a big manufacturer and then 
start getting into two-way radio sales, 
where one sales contract might net 
you $5,000. Or you may be invited to 
move up into a high-prestige salaried 
job with one of the major manufac- 
turers. 


The first step—mastering the fun- 
damentals of Electronics in your spare 
time and getting your FCC License— 
can be easier than you think. 


Cleveland Institute of Electronics 
has been successfully teaching Elec- 
tronics by mail for over thirty years. 
Right at home, in your spare time, you 
learn Electronics step by step. Our 
AUTO-PROGRAMMED™ lessons and 
coaching by expert instructors make 
everything clear and easy, even for 
men who thought they were “poor 
learners." You'll learn not only the 
fundamentals that apply to all elec- 
tronics design and servicing, but also 
the specific procedures for installing, 
troubleshooting, and maintaining two- 
way mobile equipment. 


Your FCC License...or 
Your Money Back! 
By the time you've finished your CIE 
course, you'll be able to pass the FCC 


Cleveland Institute of Electronics 
1776 E.17 St., Dept., PS-13 Cleveland, Ohio 44114 


License Exam with ease. Better than 
nine out of ten CIE graduates are able 
to pass the FCC Exam, even though 
two out of three non-CIE men fail. 
This startling record of achievement 
makes possible our famous FCC Li- 
cense Warranty: you'll pass the FCC 
License Exam upon completion of 
your course or your tuition will be re- 
funded in full. 


Find out more. Mail coupon for 
two FREE books, “How To Succeed 
In Electronics” and “How To Get A 
Commercial FCC License." 


ENROLL UNDER NEW G.I. BILL 


All CIE courses are available under 
the new G.I. Bill. If you served on 


active duty since January 31, 1955, 
or are in service now, check box in 
= for FG Bill information. 


Cleveland Institute | 
of Electronics | 
1776 E. 17th St. | 
Cleveland, Ohio 44114 
Please send me without cost or ob- | 
ligation: | 
1. Your 40-page book “How To Suc- | 
ceed In Electronics" describing the 
job opportunities in Electronics to- | 
day, and how your courses can pre- 
pare me for them. | 
2. Your book on “How To Get A | 
Commercial FCC License.”’ | 
| 
| 
| 
| 
| 
| 


Name 

Address 

City 

State . Zip Age 


C Check here for G.I. Bill information 


Accredited Member National Home 
Study Council 


-—  —  —  -—— — ——— — —  — —  — — — — М  —  —  — — —- 
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“I paid a little more to 


? 


get ‘Jeep’ 4-wheel drive... . 


but it's the best investment _ 


“My business associates were skeptical, 
last fall, when | decided on the ‘Jeep’ 
Gladiator instead of the other pick-up 
trucks we looked at,” says William Murphy 
of Bristol, Rhode Island. "They weren't 
sure we'd use 4-wheel drive enough in our 
ar oil business to pay the extra money 
for it. 

“Three weeks later, that Gladiator paid 
off in a spectacular way. 

“Art Mackie, one of our biggest cus- 
tomers, called late one afternoon. Like 


most of our customers the blizzard caught 
him by surprise, He needed a delivery to 
keep his plant going that night. And he 
needed it fast. 

"We sent out our last oil truck. The roads 
were snow-packed and slick as ice. Going 
down the hill on Metacom Ave., as our 
driver tells it, the whole rig slipped slowly 
off the road and down into the gully. 
Wham!...It looked like Art would have to 
shut down. 

"| never used a pick-up truck as a 


wrecker before. But when | arrived to get 
the driver, we decided to try. | put the 
Gladiator into 4-wheel drive low and went 
down into the gully. After a few unsuc- 
cessful tries the tanker began to move. 
Let me tell you that was an amazing sight: 
our little 5000-Ib. Gladiator pulling a 
36,000-Ib. oil tanker up that snow-packed 
hill. So Art got his oil, and he's been a big 
booster of ours ever since. 

“That winter the Gladiator earned its 


.— — € | 


t 


keep in a lot more ways. When the snow ~ 


— : 
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"Finally the tanker began to move. What a sight: our 5000-Ib. Gladiator pulling a 36,000-Ib. oil tanker up that snow-packed hill." 
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any delivery in any weather." 


in a customer's driveway stopped a deliv- 
ery we'd plow it out quickly with the Glad- 
iator. On cold mornings, we'd use the 
Gladiator to tow-start even our heaviest 
trucks. Actually | use 'Jeep' 4-wheel drive 
only 2 or 3 times a month. But my cus- 
tomers always count on me to make de- 
liveries anywhere in almost any weather. 

"But it's not just a brute, either. On the 
highway it handles as sweet as my wife's 
car. | just flip a lever and shift in and out 
of 4-wheel drive at any speed. And that 


'My customers always count on me to make "On the road, the Gladiator handles like 


FE ccna nte mag nde cet lc a = 
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my family car, only more comfortable 
because there's more room." 


V-8 engine gives us more power than we 
actually need. 

. "My wife and | discovered it's terrific 
for our boating too! On weekends we 
throw a picnic in the back 
and drive our boat trailer 
right across the beach to 
the water's edge. No 
problem getting the boat 
afloat with this baby. 

"For my money, the 
Gladiator is the best darn 


"That's our boat. No problem getting this 
afloat when we use the Gladiator." 


Jeep’ Gladiator 


See ‘Jeep’ vehicles in action on “ World Series of Golf," September 9-10, NBC-TV Network. 


E F 


"| shifted into 'Jeep' 4-wheel drive and backed down into the gully. 
Going from 2-wheel to 4-wheel drive is easy as turning on my lights!" 
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baby 


truck on the road...with that 'Jeep' 4- 
wheel drive it's so versatile it's like having 
two trucks instead of one." 

KAISER Jeep CORPORATION 


TOLEDO 1. OHIO 


You've got to drive it to believe it! 
See your 'Jeep' dealer, Check the Yellow Pages. 


———m 


PS Readers Talk Back 
[Continued] 


discard his snow tires for good? The only i 
answer seems to be to construct a snow tire 
| ROBERT J. PICORELLI, Yonkers, N.Y. 5 
the Wa It's okay to use radial-plies in front and 
| | snow tires in back, but don't mix radials with 
users of radial-ply tires find their improved 
traction good enough for most snow condi- 
0 LU r H A r | | Preserving PS copies f 
y иш | = | My family physician long ago discovered | 
that PoPULAR SCIENCE is among the most 
Wear and tear, though, loosen the front and 
back covers. At my suggestion, his reception- 


= 
— | | | 
Ru pur oil | in a radial-ply design, but no mention of 

| | | this can be found. 
conventional tires on the same axle. Many 

Ou bought | | tions and have quit using snow tires. 
widely read books in his waiting room. ans 
ist now reinforces each issue with three 


Carefully. 


strips of masking tape, one for the spine 
and two for the inside folds of the cover. It 
really holds the cover on. 

JOHN C. JENNINGS, Sumter, S.C. | 


Vote of confidence for PS Award ч 

Your POPULAR SCIENCE Award to the 

Coleman Company [“Smooth Way to Rough 
It," July] was a perfect choice. We have ! 
been camping for 10 years and our collec- 
tion of Coleman equipment is still growing. 
We have found it to be durable and depend- 
able. I hope they keep up the good work. р, 
JOHN OSTERAAS, Madison, Wis. 


Info on folding surfboard 
This is for the information of Bill Wood- 
ward, who suggested a fold-up surfboard in 
"Id Like to See Them Make" [July]. A 
product similar to his idea is offered by a x 
West Coast manufacturer. The board is 4 
called the Morey Tri-Sect. It fits in a suit- 
case. Another come-apart surfboard is the 
multiboard offered by many manufacturers. 
STEVEN Ross, Los Angeles, Calif. 


the Uncommon Motor Oil | Gigli saw is no laughing matter 
100% Pure Pennsylvania | For many years I have wondered why the 
Wolf's Head Oil Refining Co escape and evasion saw, or Gigli saw, men- 4 
dri | tioned in “Shop Talk" [May] had found no 
Oil City, Pa. | place in commercial or shop use. It is used 


Continued 
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TOM McCAHILL SAYS: 


“Good Appliance 
Repairmen are Scarce as 
Edsel Dealers!” 


I don’t think anything disturbs me as much as try- 
ing to find an appliance repairman... and finding 
out I'll have to wait my turn because he has more 
business than he can handle. 


With over 400 million Appliances now in use, and 
more coming every year, there just are not enough 
repairmen around to take care of every Mrs. Jones 
who wants a broken Appliance mended in a hurry! 
And that's why a smart guy could really clean up in 
the Appliance repair field. 


Some years back, almost anyone could do a fast 
repair on an iron or toaster with a bit of fancy tink- 
ering. But today's complicated Appliances call for 
a special brand of know-how the average Joe 
doesn't have without training. Appliances are 
loaded with thermostat controls, solenoids, and 
special devices. Unless a repairman has a working 
knowledge of these parts, he won't even get to first 
base. 

That's why I want you to take a good look at the 
home study course offered by the Appliance Divi- 
sion of the National Radio Institute. They show 
you all about repairing home and commercial Ap- 
pliances—even farm Appliances and small gasoline 
engines. If you're interested, they also include a 
special package covering air-conditioning and re- 
frigeration repairs. The cost is surprisingly low, 
and even includes a special Appliance Tester. 


NRI is one of the biggest and best schools in the 
field, and has been around since 1914. They have a 
Staff of 150 people in Washington, D.C., who are 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


City = 


Accredited Member National Home Study Council. 


ОК — І want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 
a TCR —————— —————Á—À— —— BINE. I—À— 


a Dat EET ——————ÉCIEcM б сш. Em 


who ee 
ACC o wr 


equipped to guide you through the easy course with 
expert and personal instruction. 

Take it from Tom... this is one of the easiest and 
most rewarding fields a guy can enter today. You 
don't need a college education, you don't even need 
to know the first thing about Electrical Appliances 
when you begin your training. 


There's nothing to lose . . . except the price of a 
stamp on your letter or postcard. Fill out the 
coupon below now, before you turn the page. Get 
the full rundown on the training that can increase 
your spare time income or provide you with a busi- 
ness of your own a lot sooner than you think. In 
just a few short months you could be ready to take 
the first profitable step towards a new and reward- 
ing career. Do it! 


— Me 1" РРА 


TOM McCAHILL 


601-097 


Statė A e e ccr р.г 


[] Check for facts on new GI Bill. 
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“Even the world’s best 
| gasoline can leave 
deposits of gum 
in your carburetor” 


—Says: i 

Tom McCahill, b 
noted automotive 5 
authority 


That's 
why | 
vu ААН, 
need GUMOUT! 


. A spotlessly clean carburetor is vitally 
important to your car. Unless, of course, 
you're willing to put up with hard starting, 
stalling, loss of power and poor gas 
mileage. Let dirt, gum or varnish clog 
your carburetor and you'll have those 
problems. 


| 


*c 


The most effective car- 
buretor cleaner of all is 
GUMOUT. Pour a pint 
in your gas tank and it 
cleans your carburetor 
completely as you drive. 


You'll notice the results 
right away. Fast starts 
again, smoother idling, 
"get-up-and-go'" that 
your car hasn't had 
since it was new. And... 
all it takes is a pint of 
GUMOUT 3 or 4 times 
a year. A real bargain 

. . wherever automo- 
tive products are sold. 


GUMOUT DIVISION 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
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PS Readers Talk Back 
[Continued] 

extensively in oral surgery. During World 
War II, British Intelligence found an un- 
usual use for Gigli saws. They had them 
sewn between the soles of pilots’ boots for 
use in escape by pilots shot down over enemy 
territory. 

C. J. NEMMERS, D.D.S., Oelwein, Iowa. 


Wavelength — speed = trouble 


In “Science Newsfront” [June], you say 
that the speed of light is found by dividing 
the wavelength of light by its frequency. 
Actually, you multiply wavelength by fre- 
quency to get the speed of light. 

TERRY McDONALD, Winchester, Va. 


Right you are. 


How to cure a high-speed shake 


M. J. Jones tells Smokey [June] that his 
'65 440 Dodge shudders at speeds over 68 
m.p.h. So does mine. I solved my problem, 


| though. When I hit 65, that’s enough, 


brother. I love life. 
W. J. BILODEAU, Nasonville, R.I. 


Summer splashdowns 


Here’s a photo of the boat I built from 
Jack Payne’s plans for a “Car-Top Boat for 


$20" [Aug. 66]. The boat has performed 


very well in and around Tampa Bay and the: 


wheel has caused a lot of comment when I 


. roll the boat up the road to the water. 


STAN HARPER, St. Petersburg, Fla. 


.. . I built the redwood canoe from the 


plans you printed [“Redwood Сапое . . . а 


Beauty You Can Build,” Mar.] and I am 
pleased with the results. Materials cost 
$142 and it took about 40 hours. The 
stems would be better made from plywood 
because no matter how they are cut, one 
part of the pattern goes across the short 
grain and splits. It was fun to build the canoe 
and it turns out to be a pretty job in natural 
(clear) resin. 

F. W. DUNLEA, M.D., Youngstown, Ohio. 


Want to get something off your chest? 
Write ‘‘Readers Talk Back,’’ POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


ы ч 


Machinist Art Lamon Tells You A 


MONEY-MAKING SECRET 


Art Lamon is a machine operator in 
Bloomsburg, Pa. But, all of a sudden, he’s 
making more money than ever. He has a 
fascinating, spare time business of his own 
—one that gives Art “all the work I can 
handle.” And the only equipment he needs 
is a ballpoint pen and a clipboard! 

Art’s secret? He simply found out that 
Accident Investigation is one of the biggest 
service businesses in the country today—a 
$19 billion industry with a need for trained 
men everywhere to work full or spare time. 

The reason is obvious when you know 
this fact: Every year there are some 22 
million accidents and losses. They must be 
investigated for insurance and other com- 
panies. It’s a huge, booming field! 

"There's No Limit To The Opportunities" 

Art Lamon easily learned how to investi- 
gate accidents and start his own spare time 
business. He simply studied lessons-by-mail 
from Universal Schools in his own home. 
No classes to attend, no equipment to buy. 
He risked nothing, since he kept right on 
with his regular job—as he still does. 

Now, with a solid, extra paycheck com- 
ing in every week from his own business, 
Art has this to say: “For any man who 
completes this course, there is no limit to 


the opportunities. He will be ready to step 


into this field without trouble." 


And that's been the story for hundreds of 
men trained by Universal over the past 18 
years. Most of these men had no college, 
no experience. Yet, they stepped into excit- 
ing, new money-making opportunities on a 
full or spare time basis. 

But see for yourself. Learn about this 
big money business that is all around you. 
Send today for Universal's free book. It 
tells the whole story—the why and the how 
of Accident Investigation. There’s no obli- 
gation. No salesman will call. Simply mail 
coupon or card to Universal Schools, 6801 
Hillcrest, Dallas, Texas 75205. 


Approved For Veterans' Training 


He Discovers A Big Money 
Industry Right In His Own 
Backyard—And A Way To 
Cash In. Looked In 

Your Backyard Lately? 


Mr. Arthur Lamon 


Factory And Shop Men 
Find New Careers 


Frank Bryant of San Lorenzo, Cal., took 
Universal Training then left a parts depart- 
ment job to make “at least $100 more a 
month” in Accident Investigation. And he 
has a new company car and an expense 
account. 

e ө ө 

John Dorraugh, machine parts inspector 
in Akron, Ohio, earns extra cash in Acci- 
dent Investigation. He writes: "I'll recom- 
mend Universal Schools to anyone." 

e о 2 

Jerry Price was a machinist in Manitou 
Beach, Mich., until he contacted Universal. 
Now, he’s full time in Accident Investiga- 


tion with a pay raise, “a new Plymouth 


for my business and personal car, expense 
account, and bonus at the end of the year." 
e о 2 

James Breneman was an instrument as- 
sembler in Columbus, Ohio, until he grad- 
uated from Universal Schools. Now he’s an 
Investigator-Adjuster with a large insur- 
ance company at a $1,200 a year raise and 
many benefits. Says Jim: "Without your 


fine course I would still be putting screw 
“А” into hole "B" as I was on my old job." 


WHAT CAN YOU MAKE? 


Spare time earnings in Acci- 
dent Investigation can range 
from $200 to $400 a month 
and more. A full time, in- 
dependent Investigator can 
make to $1,000 or more a 


month. Staff Investigators DENN aaa 8 

with companies earn good ce oos 

money, plus many benefits | " Zip 
Code 


such as car furnished. 


MAIL TODAY FOR YOUR FREE BOOK 


Universal Schools, Dept. PSA9 
6801 Hillcrest, Dallas, Texas 75205 
With no obligation, please send me your free 


book of money-making facts on Accident Investigation. 
I understand no salesman will call on me. "Thanks. 
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the most powerful 


car battery of its size 
in America. 


The DieHard beats every other 


battery of its size. of any make, 


in every standard power test. 
How'd we do it? Through an 
engineering sleight of hand. 
You see, every battery of the 
same Classification has to 

be the same size. If it were any 
bigger it wouldn't fit in 

your Car. 


The DieHard has eliminated 
the usual thick, heavy rubber 
battery walls. Those thick 
walls took up valuable space. 
The DieHard has a much 
thinner wall constructed of a 
material called polypropylene 
that doesn't have to be thick to 
be strong. So while it's 
actually bigger on the inside, 
the DieHard is deceptively the 


same size on the outside. 


Ingenuity wins again. 
Because the inside of the 
DieHard is bigger, the plates 
are bigger, and there s more 
room for acid. [hose are the 
things that make a battery 
powerful. Those are the things 
that make the DieHard the 
most powerful car battery 
of its size in America. 


It's guaranteed for four long 
years. That's the Sears 
guarantee... and when Sears 
guarantees, Sears quarantees. 


There are over 2000 places 
to buy the DieHard. They re all 
Sears stores. You can Charge 
It of course, on your Sears 
Revolving Charge. 


The Sears 4-year guarantee: 
"Free replacement within 90 
days of purchase if battery 
proves defective. After 90 days 
we replace the battery, if 
defective, and charge you only 
for the period of ownership, 
based on the regular price less 
trade-in at the time of return, 
prorated over number of 
months of guarantee.” 


The DieHard 
America's most powerful 
car battery 


Sold only at Sears. 527 95 with trade-in. 


You can't do better than Sears. 


The DieHard is so new it's available in Group 24 only. This size fits over half the 12-volt cars on the road today. Soon it will be available in all popular sizes. 
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RADIAL ARM 
SAW All. .. 
or under 5100 - 


Buy Direct From Factory 
$99 ^ includes, p. ы Cuts to full 3" depth • Automatic Belt 
ne 


Brake * Rips to center of 48" panel 


Freight | * Crosscuts to full 12" width * Rugged 
prepaid " diameter vertical column 
Wt: 108 Ibs . Twin track for 
мағ yar ball-bearing 

i all-bearing 

Sag Ar spindle • Wear-out 
н | à proofed ballbearing blade 
With G.E. тоїог | carriage slide • Takes 
developing full E | standard motor 1% h.p or 
1 h.p. larger. The ONLY radial 
$108.65 saw available 
with or with- 

out a motor. 

CONVENIENT 

TERMS 

IF DESIRED. 


AMT PermaTrak™ 
Another new and utterly amazing power tool value for profes- 
sional woodworkers and hobbyists. The world's only fully func- 


tional precision radial arm saw at below $100 . . . and with all 
the standard functional features of radial saws priced as high as 
$300! The kit has everything you'll need, including a 1% h.p. 
G. E. motor, all nuts and bolts and complete, easy to follow 
assembly instructions. 
PERMANENT CUTTING ACCURACY ASSURED. New patent-pending 
PermaTrak blade carriage slide ensures—for the lifetime of the 
machine—against uneven wear of the overarm blade carriage 
slide track. Has at least twice as many ball bearings as any 
other machine at any price. Removes completely and perma- 
nently any hint of play, adds far greater stability and accuracy. 
YOU DON'T PAY FOR A MOTOR YOU DON'T NEED. Any standard 
motor 1^ h.p. or larger is good enough to power the AMT Perma- 
Trak unit (even an old washing machine motor will do!) If de- 
sired without motor your price for the complete kit is an: un- 
heard of $84.85! 
UNCONDITIONAL 10-DAY MONEY BACK GUARANTEE. If not fully 
satisfied, return in 10 days, freight collect. Money refunded in 
full, no questions asked. 
10 YEAR FULL SERVICE GUARANTEE. Any part or parts which may 
become inoperative for any reason within 10 years after the pur- 
chase date will, except for postage, be repaired or replaced 
without charge. If motor is purchased, it carries a standard full 
year factory guarantee. 

No Other Radial Saw Is Backed by Such Guarantees 


p= == MAILFACTORY-TO-YOU COUPON TODAY == == 1 


ў American Machine & Tool Co. 
Dept. PS9R, Royersford, Pennsylvania 19468 | 
(| Please send me the units checked: O PermaTrak Radial i 
{ Arm Saw Kit with 12 h.p. G.E. motor © $99 Г] Kit less 
motor, $84.85 [1 Kit with G.E. Motor developing 1 h.p. Jj 
$108.65 Г] $10 deposit enclosed, balance on delivery. 
{ O Payment in full enclosed $_________.[Г]Сопуеп- | 
| ient credit terms desired. Send details. In any event, | { 
MUST ВЕ FULLY SATISFIED OR WILL RETURN WITHIN 10 
| DAYS FOR FULL REFUND, no questions asked. [] Send | 
{ catalog of America’s most exciting power tool values. 1 
МАМЕ 

І 

р ADDRESS : 
CITY STATE. ZIP | 
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SHORT CUTS AND TIPS 


FROM PS READERS | ; 


Build a birdhouse іп the round 


Two old tires are the basic material for 
this birdhouse. Drill 2” holes, equally -4 
spaced, around the perimeter of each. 
Use 34” stock for the platform, the di- 
vider, and the inside partitions. Shape the 
conical roof from scrap asphalt roofing. 

E. VANDER BERG, Sioux Center, Iowa. 


Marking holes for drawer pulls 


When you're ready to drill and attach 
drawer pulls, you can locate the spots to 
drill quickly, and with accuracy, by using 
a stamp pad. Install the screws in the 
pull, press the heads into a stamp pad, 
and transfer the ink to the exact location 
you want. Tap mark with punch and drill. 

N. L. Houck, Port Townsend, Wis. 


Handy tool for + taking u up wires 


Wires can be fished through firewalls,. 
bulkheads, or short pieces of pipe with the 
hooked end of a bicycle-wheel spoke. It 
can also be used to retrieve nuts, washers, 
and small tools from tight spots. 

HARRY WALTON, White Plains, N.Y. 


Mail this coupon / 


ИШ ИШ ИП ИШ ИШ ИШ ШШ ИШ ИШ ИШ ЕШ ШШ ШШ шша 
й for free 1. "How to Succeed" — contains self-evaluation 


L charts, a “master plan" for success, tells why 
B] Success Kit some people fail; and others succeed. 
| H 2. Career Catalog — describes the field you se- 
if someone has lect, contains complete course listing and 
descriptions. 
removed th 


3. Free Sample Lesson—''Selling Your Ideas,” 
illustrates the 1, C. S. method of instruction. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Dept. P8030H, Scranton, Penna. 18515 
(In Hawaii: P.O. Box 418, Honolulu, Canadian residents mail to 
Scranton, Penna. Further service handled by I. C. S. Canadian Ltd.) 


Without cost or obligation, please rush me my FREE Success Kit. 
Name 

Home Address 

City — State 

Field of Interest 

Occupation... 


Employed by е — Working Hours 
SPECIAL LOW RATES T MEMBERS OF U. S, ARMED FORCES! 
APPROVED FOR VETERANS UNDER NEW G.I. BILL. 


Lol ып ип ап ап LLL 


| ii 
= 


= 


lf you are willing to invest some of your spare time in home study, 
this postcard (or coupon) can start you on the most profitable venture 
of your life! By return mail—FREE and with no obligation—you will receive 
the 1.C.S. SUCCESS KIT. These three valuable booklets have started 
hundreds of thousands of determined men and women on the road to 
pay boosts, promotions, new careers, job security. 

Choose from 253 courses! Complete, personalized service from the 
oldest and largest school of its kind in the world. Diplomas to graduates. 
Send card (or coupon) today! 

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


“Say, Smokey-" 


A clinic on cars by America’s 


most famous mechanic 


Each month in PoPULAR SCIENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


selected from those sent in by readers. 


and address. 


Smokey is interviewed at Daytona Interna- 
tional Speedway by Ben Taylor of WESH-TV. 
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"I notice your car finished in the money 
this year at Indy. How did it perform? Did 
the prize money take care of some of the ter- 
rific expense that must be connected with this 
race? Wouldn't you make out better during 
the season under the point system on NAS- 
CAR tracks?" 

JOHN D. TABOR, Greenwood, Miss. 


'The car and driver did a very good job at 
Indy. I would rather have finished first than 
fourth, but the competition is really fierce 
there. Are you kidding about the prize mon- 
ey? It did help. As for NASCAR, you're in 
the red either way, and there's not a lot of 
difference between the two types of competi- 
tion in cost. 


"Please tell me what I can do to eliminate 
static electricity in my '67 Montclair Mer- 
cury. Everything I touch in the car has me 
shooting sparks, and my passengers get all 
charged up, too. The interior is black. Would 
that have anything to do with it?" 

LAWRENCE J. FITZSIMONS, Ridgewood, N.Y. 


Maybe your upholstery is woven of a static- 
producing plastic. I have a friend in the 
plastics business who says that some plastics 
will, indeed, generate charges from friction. 
You aren't alone—many toll gates have metal 
grids to ground cars so the money-takers 
won't get shocks. Better have your dealer 
contact the Mercury factory representative. 


“My 1964 Pontiac GP with an air condi- 
tioner overheats badly in stop-and-go traffic— 
with the conditioner off. Also, it overheats 
on the freeway with it on. Гое checked the 
timing, water pump. and fan belt. I replaced 
the thermostat and top hose. Nothing helps. 
What's the problem?" 

C. P. MISCAVISH, Los Angeles. 
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This is one of those things requiring a step- 
by-step elimination of trouble spots. Have a 
good radiator shop check the radiator flow. 
Belts, thermostat (recheck that, too), and 
hoses must be in good condition. Look for 
leaking head gaskets. Is your pressure cap at 
specs? That done, attack the ignition, tim- 
ing, and distributor-advance curve. Your 
final check is on the exhaust system. If none 
of the foregoing turns up the trouble, then 
the obvious answer is a bigger fan, a larger 
radiator, and/or a fan shroud. 


"What caused my 1966 Buick Le Sabre to 
carbon up to such an extent that the valves 
had to be ground at only 8,000 miles?" 

Е. B. McCLINTOCK, Pompano Beach, Fla. 


Once again: Carbon is formed from un- 
burned fuel and/or oil that gets into the 
combustion chamber. Check the condition 
of the rings with a Sun cylinder tester, as 
well as the possibility of valve-guide leakage. 
An over-rich fuel mixture, late cam and igni- 
tion timing, restriction of the exhaust system, 
or an improperly working crankcase vent 
system—or a combination of these things— 
could be your trouble. Check your cooling 
system—a cold-running engine carbons up 
faster. Check for leaks in a fuel-pump dia- 
phragm or in the seal to the intake manifold. 
What's your driving like? Cars carbon up 
faster in stop-and-go. Last but not least, use 
the type of oil and fuel specified by Buick. 


“I have to practically stand on the shift 
lever of my '65 Olds F*85, with a Hurst three- 
speed manual on the floor, to get it into first. 
When I attempt to shift into reverse, the 
gears grind. A new clutch disk, pressure 
plate, front and rear bearings, first-gear syn- 
chro, and gasket set have been installed, and 


ч 


Continued 


ACs Full Time Firep ower 


"This twisting, punish- 
ing 1214 -mile dash up the 
mountain, a race against 
the clock, in which every 
foot of every turn, every 
stroke of every piston, 
makes a difference, is one 
of the most critical tests 
of spark-plug endurance 
known. 

This year, a Chevrolet 
Impala Super Sport and 
an Oldsmobile Toronado, 
both equipped with AC 
Fire-Ring Spark Plugs, 
finished first and second 
in the stock car class at 
the 45th running of the 
Pikes Peak Auto Hill 
Climb. 

AC’s Full Time Fire- 


arks Chevrolet 
spats Chevix toal2 
finish at Pikes Peak? _ 


power makes the big dif- 
ference! 

Full Time Firepower 
can make the difference 
in your car, too—its self- 
cleaning hot-tip insulator 
gets hot faster to burn 
away fouling deposits. 
That’s why AC Fire-Ring 
Spark Plugs are original 
equipment in Chevrolets 
and Oldsmobiles, as well 
as in all other General 
Motors cars. 

Next time you tune 
your car, get Full Time 
Firepower through the 
complete range of your 
driving demands. 

Install AC Fire-Ring 
Spark Plugs. 


oom... MARN OF EXCELLENCEÉ 
"DL BT aei TE 
Fi ho adi) Ae cee OR i 


AC SPA RK 
tee DIVISION 

Fire-Ring 

Spark Plugs 


SEPTEMBER 1967 | 21 


Pound-for-pound 

the world’s most 

powerful working 
turbine engine 


е. 


‘and уои сап 
build it yourself! 


For the past four years, Turbonique’s compact, 
new-breed gas turbine engines have been setting 
fantastic power-output records everywhere. 


They're being applied to hundreds of split-second 
response applications. Like powering a VW to 183 
mph in the quarter mile. Or providing a solid 500 hp 
accessory equipment boost to a giant off-shore 
drilling rig. 

Gas turbine experts here and in Europe have been 
amazed by their hp-to-weight ratio, their simplicity 
and reliability. 


Complete make and 
build instructions for 
a variety of kits plus 
ELM detailed engineering 
Ae. drawings, are included 
У in our Technical 

Manual. 


Our new 1967 catalog describes 29 STANDARD 
MODELS WITH OUTPUTS FROM 45 TO 850 HP. With 
all the latest performance data, application ideas, 
and kit and factory-assembled engine facts and 
prices. Send for your copy today. You'll be getting to 
know the hottest product in gas-turbine history. 


20 North Kent St., P.O. Box 8641, Orlando, Fla. 32805 


O $1.00 Encl. for new 36 page catalog 66А. O $5.00 Ё 
Send technical manual. 0 $5.00 Send 8mm х 85 ft. color Й 
demonstration film, or [] $10.00 Send everything. АП Ё 
money refunded first order. - 
Мате E 
В 

Address - 
c ————————— $i L| 
| | 

я ; E B 
turbonique, inc. i 
E 

E 
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mission components was made. 


"Say, Smokey—" 
[Continued] 
a complete check of the linkage and trans- 
Nothing 
helped. The dealer has run out of sugges- 
tions." 
ROBERT PICORELLI, Yonkers, N.Y. 


If your trouble is in your gearbox, the low 
and reverse sliding gear is either sticky on 


| the shaft, or you may find your answer in the 


shifting pickup for low and reverse in the 
cover. The simplest fix is to contact Hurst, 
which has a factory close to you and is fussy 
about its equipment working well. 


"Being a pilot with a lot of experience and 
know-how in turbojets, Гт asking if you 
think you might build a turbo-racer some 
day. Will they ever be foolproof enough for 
road cars? How do they compare with piston 
engines?" 

ALONZO ELIAS, Pensacola, Fla. 


I started to put a turbine in the “capsule” 


| car that I built for the '65 Indy race. That 


was what it was designed for, but I changed 
my mind. Whether I run a turbine in the 
future will depend on how the USAC rules 
committee finally handles the subject. Tur- 
bine engines are foolproof enough right now 
for road cars. I'd estimate they are 10 times 
more reliable than piston engines. The prob- 
lem is cost plus the ability to operate under 
all the requirements of today’s demanding 
motorists. The turbine as we know it today 
will be out of reach of us average fellows for 
some time. The blue-streak performance of 
Granatelli’s Indy 500 car, driven by Parnelli 
Jones, will tend to mislead a lot of people 
because race requirements are not those of 
everyday driving. 


"Ive had a couple of brake failures with 
my 1964 Falcon Club Wagon (Econoline 
minibus) and want to install dual master 
brake cylinders as used on the ‘67s. The 
dealer says that the entire system has been 
changed for '67 and it is not feasible to con- 
vert. I should think that I would need only 
the extra cylinder, a new mounting bracket, 
and separate front and rear hoses. Would it 
work?" 

W. B. RANDOLPH, Norfolk, Va. 


You can change over if you like, but as you 
were told, it will not be easy or cheap. It 


| would have to be a custom job, and though 


the parts would be simple, the labor could 
get pretty expensive. 


"I have a 1965 Barracuda six, with auto- 
matic transmission and air conditioning. My 
question: Will this transmission stand up to 
a travel trailer 18 feet long, weighing about 
2.800 pounds, with electric brakes, and a 


Continued 


10 Reasons why 


LEADER IN ELECTRONICS 
TRAINING 
RCA stands for dependability, integrity 
and pioneering scientific advances. For 
over a half century, RCA Institutes, 
Inc., has been a leader in technical 
training. 
2 RCA AUTOTEXT TEACHES 
ELECTRONICS FASTER, EASIER 
Beginner or refresher — AUTOTEXT, 
RCA Institutes’ own method of Home 
Training will help you learn electronics 
faster, easier, almost automatically. · 


THOUSANDS OF WELL PAID 
JOBS ARE OPEN NOW 


RCA Institutes can help you qualify for 
a rewarding career if you have an inter- 
est in electronics. Every year, thousands 
of well paid electronics jobs go unfilled 
just because not enough men take the 
opportunity to train themselves for 
these openings. 


WIDE CHOICE OF CAREER 
. PROGRAMS 


Select from a wide choice of courses 
and career programs ranging from basic 
Electronics Fundamentals to advanced 
training including Computer Program- 
ming and Electronics Drafting. Each 


ACCREDITED MEMBER National Home Study Council 


Construction of Oscilloscope. 


DEB 


RCA Home Training 

is your best 
investment for a 
rewarding career 
in electronics! 


The Most Trusted Name In Electronics 


Career Program begins with the amaz- 
ing AUTOTEXT method. 


& SPECIALIZED ADVANCED 
TRAINING 
For those working in electronics or 
with previous training, RCA Institutes 
offers advanced courses. Start on a 
higher level. No wasted time on mate- 
rial you already know. 


PERSONAL SUPERVISION 

THROUGHOUT 
All during your program of home 
study, your training is supervised by 
RCA Institutes experts who become 
personally involved in your efforts and 
help you over any "rough spots" that 
may develop. 


VARIETY OF KITS, YOURS TO KEEP 


At no extra cost, a variety of valu- 
able specially engineered kits come with 
your program—yours to keep and use 
on the job. 


FROM RCA INSTITUTES, INC. 
TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 


All students receive a valuable oscillo- 
scope. Those enrolled in the TV pro- 
gram or courses receive the all-new 
Transistorized TV Receiver—both at no 
extra cost and only from RCA. 


Construction of Multimeter. 


Transistor experiments 
on programmed breadboard — 
using oscilloscope. 


UNIQUE TUITION PLAN 
You progress at your own pace. 


You only pay for lessons as you order 
them. There's no long-term contract or 
large down-payment to lose. Even if 


you decide to interrupt your training, 
you don't lose a single cent. 


RCA GRADUATES GET TOP 


1 0 RECOGNITION 


Thousands of graduates of RCA Insti- 
tutes are now working for leaders in the 
electronics field; many others have their 
own profitable businesses ... proof of 
the high quality of RCA Institutes 
training. 


RCA INSTITUTES, INC. Dept. ооо 
350 West 4th St., N.Y., N. Y. 10014 


Canadians: These same RCA courses 
are available to you in Canada. No 
postage. No customs. No delay. Your 
inquiry will be referred to our school 
in Canada. 


| All courses and programs approved 
for veterans under new G.I. Bill. 


CLASSROOM TRAINING ALSO AVAIL- 
ABLE. FREE CATALOG ON REQUEST. 


SEND COUPON TODAY FOR FREE DESCRIPTIVE BOO 


p--------------- 
RCA INSTITUTES, INC. Dept. Ps-97 


350 West 4th Street 
New York, N. Y. 10014 


Name 


Zip Code 
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| use the Reece Hitch, 


“Say, Smokey—”’ 
[Continued] 
tongue weight of about 400 pounds? I would 
which distributes the 
weight over all four wheels of the car. 
Would excess slippage caused by this pull 
damage the transmission? If so, what could I 


| do to lessen the slippage? I'd like to buy the 
| trailer, but not at the expense of injury to 
| the Barracuda." 


F. H. ANTHIS, Tulsa, Okla. 
I don't believe it would be a happy mar- 


| | riage between this car and trailer. The No. 


1 problem is going to be lack of power, and 
this will bring on a whole family of problems. 
To mention just a few: overheating, trans- 


| mission failure from high temperature, rear- 
| axle bearing and gear trouble, and over- 


worked brakes. Your little engine has its 
tongue hanging out without adding a trailer 


I isis bur о. 


Who e ever aud of 
a vitamin shot 

for tired automatic 

transmissions? 


matic Transmission Additive that revitalizes tired 
automatic transmission fluids. ATA does more 
than just restore fluid level. It reduces future 
fluid loss by swelling hardened transmission seals. 
ATA prevents sludge and varnish „ж 
deposits from forming and insures f'auakER 
smoother shifting. Ask your dealer for {00 
Quaker State ATA. : | 


ATA is made by the makers of 


----—---—-—-—--------7 


QUAKER STATE OIL REFINING CORPORATION 


| РО. Box 989 T 
| Oil City, Pennsylvania 16301 2| 
| Please send more details about ATA. І 
| MNamessia RE RRERRRXWXVERTVREXXERRREREAXYXSVCERVERELEE | 
| Address за dk RE. ERRAEKVCSA RO ree GC ERE RAS | 
E REY ERAN NGA dau WAV РЧ RE Stole.. sisse. Уз] Ee 1 
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“What do you think of this new gadget, 
enclosed, to install on the intake side of the 
carburetor to control vacuum аі various 
speeds? Are there any side effects on the 
engine, good or bad?" 

HAROLD M. Day, Seattle, Wash. 


Once in a blue moon someone comes up 
with a gadget for cars that works. Maybe 
this is it-but I doubt it. [See "How Good 
are Those Gas-Saving Gadgets?" PS, Aug. 
'64]. In my experience, it has been the 
other way around 99 times out of 100. Re- 
gardless of some people's views, carburetor 
and engine manufacturers strive for the best 
mileage and all-around performance they 
can get. Most of these bolt-on deals don't 
get the job done under all conditions, and 
sometimes they even do a lot of damage 


| to an otherwise fine automobile. 


You just did. It's Quaker State ATA, the Auto- 


"My '53 Ford with L-head V-8 and 95,000 
miles on it runs rough despite the ignition 
and fuel systems being up to specs. Would 
this be carbon? Improper valve seating? 
Would 'tune-up' oil fed through the carbu- 
retor free the valves?" 

GEORGE L. ScHIMPF, Holmdel, N.J. 


At 95,000 I would guess it’s carbon depos- 
its on carbon deposits. Forget the “tune-up” 
oil, or other witchcraft. Have the engine 
torn down, carbon removed, and the rings, 
valves, and valve gears examined. Put every- 
thing back on specs, and that faithful mill 
will be as good as new. 


Got a question on autos? Send it to: 

“Say, Smokey—"’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


| 


LEARN MORE— 
EARN MORE! 


AUTO ENGINE TUNE-UP 


Complete tune-up pro- 
cedures for all types of 
auto engines. Full adjust- 
=. ment data for carbure- 
=: tors, ignition, valves, etc. 
For the car owner who 
wants to do his own tune- 
up, as well as for the 

f student or experienced 
mechanic qe illustrated. 416 pages. $4.95 


Circle No. 58 in Coupon 


Home Appliance 


Home Refrigeration 


Service Guide 


How to fix refrigerators, 
washers, ranges, toast- 
ers, and all other electric 
& gas appliances, Fully 
illus. 608 pages. $6.95 


Circle No. 2 in Coupon 


Practical 


Electricity 


& Air Conditioning | 
Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc. 
illus. 5/6 pages. $6.95 
CircleNo.14AinCoupon 


new 


Electric Library 


10 volume electrical 
encyc. Answers ques- 
tions on thousands of 
electrical problems. 9000 
ill, 5558 pgs. Set $25.00 
CircleNo.15AinCoupon 


TV-Radio Library 


Complete handbook; 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $5.95 
Circle No. 4 in Coupon 


Mathematics 


for Mechanics 


Two vols. on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. llus. 
960 pages. Set $9.50 


Circle No. 3 in Coupon 


Sheet Metal 
Pattern Layouts 


A complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. Ill. 704 pgs. $4.95 


Circle No. 11 in Coupon 


Truck and | 
Tractor Guide | 


А guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation. 
Illus, 1366 pages, $5.95 


Circle No. 5 in Coupon 


SEND NO MONEY —Pay the postman nothing! 

lad to send you any of the Audel Guides for a 
F rour own home. We take all the 
ecisions up to YOU. There i5 no 
obligation! If you decide to keep the books of your choice 
you may pay for them under our astounding easy-pay 
plan of only $3 a month. 


HERE IS ALL YOU DO—IT'S EASY TO ORDER: In 
the No- Risk Mail Order ery et at the right just draw a 
circle around the number of 

send you for FREE EXAMINATION. We will send them 
Aus 


REE examination in 
risks and leave all the 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $7.50 


Circle No. 29in Coupon 


Masons and 


Builders Guides 


Four practical vols. for 
bricklayers, stone ma- 
sons, cement workers, 
plasterers. 2000 illus. 


1488 pages. Set $10.50 


Circle No. 26in Coupon 
IO-DAY FREE EXAMINATION 


del Guides you want us to 


to you at once to нар уз you build а ad uci oR By b 


creasing your SKIL 


f you are not 
satisfied, return the vel and that will end the дл 
NO STRINGS OR CATCHES TO THIS OFFER. 


| THEODORE AUDEL & СО. 
S division of HOWARD W. SAMS & CO., INC. 


Indianapolis « New York 


AS DEL BUILDING 


ALL-NEW 
biggest Auto $625 


Guide value! 


COMMERCIAL 
REFRIGERATION 


Practical guide and ready ref- 
erence for students and work- 
ers. Covers all phases of in- 
Stallation, operation, main- 

tenance and repair of commercial systems and ma- 
chines. Complete coverage of electrical and mechan- 

ical work. Includes many useful tables and data. 
Fully illustrated, 544 pages. $5.95 

Circle No. 14B in Coupon 


PRACTICAL GUIDES 
FIX ANY CAR FAST! 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts • Spark 
Plugs e Batteries « Tune-up • Distributors • Ignition Testing 
• Starters & Generators « Lighting • Tire Servicing » Brakes • 
Power Brakes « Front Suspension « Steering Systems « Wheel 
. Alignment • Chassis, Springs & Shocks • 
buretors » Cooling Systems « Lubricating Systems • Pistons 
& Rings « Crankshafts and Connecting Rods • Camshafts • 
Valves » Clutches • Automatic & Manual Transmissions • 
Drive Shafts & Universal Joints „ Rear Axle Assemblies— 
ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
ANY CAR! Hundreds of illus. 736 pages. $6.95 


Fuel Pumps • Car- 


Circle No. 1 in Coupon 


BUILDING 
MAINTENANCE 


A guide for maintenance & cus- 
todial workers & building man- 
agers. Covers everything: Paint- 
ing & Decorating • Plumbing • 
Concrete & Masonry • Carpentry « Roofing Maint. 
« Glazing & Calking „ Elec. Maint. • Heating „ Air 
Conditioning • Insect and Rodent Control, etc. Com- 
prehensive; fully illustrated. 488 pages, $4.95 
Circle No. 99 in Coupon 


Three solitas of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2— Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $13.50 


Circle No. 12N in Coupon 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1—Tools, 
Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1616 pages. 4-Vol. Set $16.95 


Circle No. 8 in Coupon 


We are 
lutely 


Blueprint РЕ 


For mechanics and con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue- 
prints. 111, 416 pgs. $4.95 


Circle No. 25 іп Coupon 


Plumbers & Steam- 


fitters Guides 


4 vols. of ready reference 
for plumbers, steam fit- 
ters, gas fitters, sheet 
metal workers, 3600 ill. 
2318 pages. Set $10.50 
Circle No. 6 in Coupon 


Name 

PLEASE PRINT 
Address 
City 


Employed By 


Electric 
. Motor Guide 


Covers hookups, control, 
maintenance and trou- 
bleshooting of all types 
of motors. Complete; 617 
illus. 1062 pages. $5.95 


Circle No. 27 іп Coupon 


Welders Guide 


Practical guide to theory, 
operation. Maintenance 
of all types of electric, 
oxy-acetylene & Thermit 
welding. 111, 626 p. $4.95 
Circle No. 10inCoupon 


THIS NO-RISK COUPON 


State _ 


Millwrights & 


Mechanics Guide 
Practical information on 
plant installation: oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $6.95 


Circle No. 42in Coupon 
Foreign Auto 
Repair Manual 


Up-to-date service data 


for all popular imports: 


English, French, German, 
Italian, Swedish. Illus, 
592 pages. $5.00 


Circle No. 53in Coupon 


Zip 


[ | SAVE SHIPPING COSTS! Check here if you enclose complete payment with C | have bought 
order (plus sales tax, if any). We pay postage charges. You have same return privilege. 
mummmmmummmmmMEEEEEEEEEEEEEREEENEEEEREEENEEENERMEENEEENE 


9 


Diesel Engine 
| Mowal 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples & how to maintain 
& oper. Illus. 544 p. $6.00 


Circle No. 9 in Coupon 


Outboard Motor 
& Boating Guide 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation. Up-to-date. 
Illus. 446 pages. $4.00 
Circle No. 49in Coupon 


TODAY: 


THEODORE AUDEL & CO.—Self Improvement Publishers Since 1879— 

4300 W. 62nd Street, Indianapolis, Indiana 46206 5-9 
Please mail me for 10 days’ FREE EXAMINATION the books | have circled at right | 2 3 4 
agree to mail $3 in 10 days on each book or set ordered, and to further mail $3 a month | 
on each book or set ordered until | have paid the purchase price, plus shipping costs. If 6 8 
| am not completely satisfied with my Audel Guides | may return them. 


9 10 
11 12N 14A 14B 
15A 25 26 27 
29 42 49 53 
58 99 


Audel books before Н 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


Creating wind in a “vacuum” 
How do you test models of 
planes designed to fly 60 to 90 
miles up? Instead of behaving 
like a fluid, the air is so thin 
that it acts like a cloud of fine particles—in- 
dividual grains—moving against the plane, 
then rebounding to strike other air mole- 
cules in the oncoming stream. This low- 


pressure wind tunnel at the University of 
California uses a unique pumping system 
to create high winds at pressures as low as 
1/760,000 of normal atmospheric pressure. 


Ammonia to replace gasoline? 

The exhaust fumes of internal combustion 
engines would be mainly harmless water 
vapor and nitrogen if the fuel were pure 
ammonia (not dilute household ammonia 
water) instead of gasoline. So claims Leon 
Green Jr. (formerly scientific director of 
Research and Technology Division, Air 
Force Systems Command) in Science Mag- 
azine. The idea is not new. During World 
War II, ammonia was substituted for gaso- 
line in parts of Europe. Although the vola- 
tile, poisonous gas can be easily converted 
to a liquid with cold and pressure, and 
stored in pressure tanks, it would be tricky 
to handle in local service stations. Also, 
complete combustion is hard to achieve in a 
piston engine. But problems with turbine- 
powered trucks and buses, or even trains, 
should be minimal. 


Waterproof plastic magazines 

Everything is being made of plastic—in- 
cluding high-quality paper. In a process de- 
veloped by the Nippon Art Paper Mfg. Co., 
Tokyo, white pigmented polyvinyl chloride 
is formed into a continuous sheet, cooled, 
and then sandblasted. The last step gives it 
a good surface for writing or printing. Main 
use for the paper, which is being produced 
at a rate of 10 million square feet a month, 
is in color printing. Other advantages: Plas- 
tic paper is waterproof, lightweight, and 
looks and costs about the same as ordinary 
paper of comparable quality. 
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Gears shot from guns 


In a highly experimental project, Russian 
researchers are making gears for cars and 
other machinery as certain breakfast foods 
are made: shot from guns. A metal blank 1s 
fired by a gun against a cutting tool. Why? 
As cutting speeds increase above 320 feet 
per second, cutting resistance becomes very 
small and the cutting tool lasts much longer. 
At a speed of 140,000 feet per minute, for 
example, cutting-tool wear on hard-to-work 
materials measured just over one percent of 
the usual amount. Ordinary steel cut con- 
tinuously created no measurable wear. 


“Trip” drug labeled hazardous 

STP, called *a kind of super hallucino- 
genic pep pill," could have extremely harm- 
ful effects in man, warns the Food and Drug 
Administration. STP recently made its ap- 
pearance among San Francisco hippies, 
many of whom wound up in the hospital 
suffering symptoms like those caused by the 
Army's BZ nerve gas: mania, hallucinations, 
fear, confusion, and other effects lasting 
three days. Unlike LSD, the effects of STP 
are made worse when tranquilizers are giv- 
en. Although specific data on the drug's ac- 
tion is not yet available, drug experts con- 
sider its use extremely hazardous. 


Mystery of the twisting rod 
Scientists have discovered an odd quirk 
of nature: Place a warm nonmagnetic rod 
in a cool gas, apply a weak magnetic field, 
Continued 


“y 


Find another car under $2,000 


with all these advantages, 
and we'll buy it for you. 


35 miles per gallon 
And that’s an honest 35. (A lot 
of people say they get more.) 


Concave seats that recline 
for sleeping 


You know how soft foam rubber 

is. Well, that’s the stuff we stuff 

our seats with. So if you sleep 

well at home you'll sleep well in 

a Renault 10. 

You'll sit well, too. There are 

18 adjustable seat positions. 
And 13% inches of seat travel 

їо make up for short or long legs. 


Engine over the drive wheels 


In the winter you'll pass a lot 
of those big powerful cars. 

The rear drive wheels can really 
bear down on snow and ice be- 
cause the entire engine is bear- 
ing down on them. 


4 doors as standard equipment 


The two back doors make it 
easy to get to the back seat. 
Logical? 


4-wheel independent 
suspension 


Independent suspension means 
each wheel can move up or down 
without moving the one on the 
other side. 

So when one wheel hits a bump, 
only one gets bumped. The 
other three keep the car and 
you going in a level position. 


4-wheel disc brakes 


Because of this system’s ability 
to withstand heavy braking 
without fade, they have long 
been used on cars capable of 
over 160 m.p.h. . 

Imagine how fast they can 
make the Renault 10 stop. 


4-speed synchromesh 
transmission 


This design synchronizes the 
speeds of the engine and the 
transmission to allow the gears 
to mesh easily. Which makes 
shifting a lot easier on you and 
your transmission. 


Wet sleeve 


When the cylinders wear out in 
a conventional engine, the 
whole engine has to be pulled 
out and rebored. (Sometimes it 
pays to buy a new car.) 


A Renault piston moves in a re- 
movable wet sleeve. (It’s ‘wet’ 
because it's surrounded by liq- 
uid coolant.) If the sleeve wears 
out, it can be easily replaced. 


Sealed liquid cooling system 


Water heats more evenly than 
air. That's why our engine 
heats more evenly and operates 
more efficiently than an air- 
cooled engine. Which is also 
why it burns less gas. 
Water-cooled systems are qui- 
eter, too. Water circulating 
around a cylinder acts as an in- 
sulator to keep the noise in the 
cylinder. And out of the car. 


5-main bearing engine 


Instead of three bearings, we 
support the crankshaft at five 
points, (which is more than 
some six cylinder engines do). 


Draft-free ventilation 


On a hot day you don't have to 
get your hair blown off. 

You can roll up the windows, 
open the dashboard vents, crack 
the back windows, and enjoy a 
little peace and quiet. 


Rack and pinion steering 
Driving is no time for playing. 
That’s why we use a system 
that eliminates play in the steer- 
ing wheel. 


Turning circle of 30 feet 


A short turning circle means 
you can make most u-turns in 
one clean sweep. (That funny 
little car you've seen so much of 
has a turning circle of 36 feet.) 


наа ncn 


2-speed hot-water heater 
and double outlet defroster 
(at no extra cost) 


Our heater uses the same hot 
water that circulates around 
the engine. And because water 
heats more evenly than air, our 
system can produce more even 
heat than any of the air-type 
heaters. 


11 cubic feet of trunk capacity 


We're not the biggest in this 
compartment, but we're not the 
smallest, either. 

The smallest has 2.3 cubic feet, 
which is about as much space 
as we have behind our back seat. 


A separate compartment for 
the spare tire 


If you get a flat, you don't have 
to unload all your luggage to 
unload your spare tire. And 
you don't have to get dirt on 
everything when you put the 
flat tire away. 


15 inch wheel 
A larger wheel makes fewer 
revolutions to go the same dis- 
tance. Which means you save 
rubber. Which means you save 
money. 


Acceleration 0-60 in 
15.0 seconds 


Top speed 84 m.p.h. 
That's fast enough. 


Price — $1,647* 


This advantage speaks for it- 
self. - | 


"dire 


The Renault 10 


*East and Gulf Coast P.O.E.; West Coast $1,699. 
Whitewalls, automatic transmission, air conditioning optional. 
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= 2 Science Newsfront 

Ar inking of college and [Continued] 

À and the rod will suddenly twist. Gifford 
a 1 Space age | Career? Scott and Harry Sturner, GM researchers, 


and Dr. Robert M. Williamson of Oakland 
University, Rochester, Minn., subjected an 
eight-inch-long brass rod of ?4-inch diameter 
to gas pressures of 1/15,000 of atmospheric 
pressure. Oxygen and nitrogen twisted the 
rod in one direction under a weak magnetic 
field, while gases related to cooking gas 
twisted it oppositely. There’s no torque at 
all with helium and water vapor, among 
other gases. The force is small, about .02 
dyne-centimeters. The strange gas torque 
mystery may provide data on how gas mole- 
cules collide with each other and with solid 
surfaces. is 


"Frictionless" gyro uses radioactivity 


A tiny, self-contained and self-powered 
gyroscope that will run for decades without 
attention has been developed by Nuclear ^Y 
Guidance Inc. Heart of the device is a tiny 
radioactive pill-the rotating or oscillating 
part of the gyro—that suspends itself elec- i 
trostatically in the center of a spherical en- 
closure. The pill, in one prototype, emits 
beta particles (negatively charged electrons). 
The beta radiation leaves the pill with a 
positive charge and ionizes a gas surround- 
ing it. Negative ions flow toward the pill in 
response to its positive charge, and positive 
ions migrate toward the sphere’s walls. The 
result, due to like charges, is mutual repul- 
sion, which keeps the pill suspended. By 
shaping the pill so beta radiation comes 
from certain points on its surface, it can be 
made to rotate. 


Send for this booklet on 
ENGINEERING TECHNOLOGY 
AND ENGINEERING 
Learn how you can prepare for a dynamic 
career as an electrical or mechanical engi- 
neering technician or engineer in such 
exciting, growing fields as avionics, mis- 
siles, reliability control, fiuid mechanics, 
data processing, metallurgy, microelectron- 
ics, and advanced aerospace research. _ 
MSOE offers residence study programs 
leading to these degrees in engineering 

. technology and engineering: 


2 years — Associate in Applied Science 
- 4 years — Bachelor of Science 


Also get facts about scholarships and fi- 
nancial aids, job placement and other 
student services, plus photographs of @ 
МОЕ technical laboratories and 4 
student activities. Courses ap- E 
proved for veteran training. — "m 
For your copy, just mail a 
the coupon — " 
no obligation. 


Ever hear of the tenrec? ч 
The tenrec, a small quilled, tropical mam- | 
mal, may have a unique communications | 
system—it makes noise like crickets, by rub- 
bing together a few stubby quills on its back | 
—but after a year trying to find out, Drs. 
Ernest Wever and Paul Herman of Prince- 
ton aren't sure. They do know that tenrecs 
are infuriating animals. They show no in- Ҹ 
terest in learning tasks easily mastered by 
goldfish; they'll starve before doing any- 
thing for food. They're fearless with all 
their sharp quills extended, are hosts to 
abundant lice colonies, and create an odor 
described as "fantastic." So far, the scien- 
tists have been unable to determine whether 
their high-frequency stridulations are for ¢ 
communication, for echo location (like bats), 
or to keep the band together during night | 
| feeding. Reason: The animals’ unique ear 


xia 


Milwaukee, Wisconsin 53201 


Milwaukee School of Engineering 
Dept. PSM-967, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 
Please send the “Your Career" booklet. 
"гп interested іп 
[] Electrical fields [] Mechanical fields 


Мате... иннин нинин Age | structure blocks placement of electrodes. 

O T Drs. Wever and Herman just grimace when 
asked if they'll in. 

a State... Zip. ed if they'll try again 
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New Nailless Royalcote Panel Application System 


takes the hard work 


out of paneling a room 


New Royalcote general-purpose adhesive 
quickly and permanently affixes Royalcote 
Panels in place. No unsightly nail holes. Ap- 
ply with caulking gun over solid backing, 
furring strips, or studs. 


Finish the job with Royalcote color-matched 
moldings. Your choice of metal, or vinyl- 
covered wood, including base, cove, casing 
inside and outside corners. Moldings also 
can be applied with Royalcote Adhesive. 


Royalcote Adhesive is ideal for dozens of 
weekend projects where a strong, depend- 
able bond is needed (dog and bird houses, 
etc.), making the finished job neat and nailless. 


; MASONITE 


does It better 


Royalcote and Marbletone are registered trademarks of Masonite 
Corporation 


Large, precision-cut Royalcote Panels are 
made to order for do-it-yourselfers. Easy to 
handle, easy to line up. They cover a wall in 
no time flat. Adhesive forms a permanent 
bond, dries quickly, yet allows adjustment. 


orco te 


For a beautiful, professional-looking finished 


job that’s as easy as one, two, three—see 
your lumber dealer and choose from 15 


Royalcote woodgrains, plus Marbletone. 


Send coupon for full-color booklet. 
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MASONITE CORPORATION 
Box 777 * Chicago, lll. 60690 


Please send me the full-color, eight-page booklet, 


"How To Be Your Own Decorator Using Royalcote 
Woodgrain Paneling." 


Dept. PS-9 


Name 
Address 
City State Zip Code 


—————————————á T$ 
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Science Newsfront 
[Continued] 
New telephone services in 1968 


Those revolutionary new telephone ser- 
vices you’ve read about [“They’re Still In- 
venting the Telephone,” PS, Dec. '65] will 
be available to millions for the first time in 
1968. With the new services, you can dial 
your own list of frequently called parties 
with one or two digits each; dial three-party 
conference calls; have calls automatically 
forwarded to another number when you're 
out; be notified when you're on the line 
| and have another call waiting. In small- 
scale trials of the services during the past ; 
few years by American Telephone and Tele- 
graph Co., users paid $1.50 per month per 
service, or $1.25 each in a pack of three, with 
a small installation charge. »- 


resents 
The Jolly Foot 


Don't take our word for it. Foot specialists 

on the Council on Podiatric Therapeutics 
accepteo Of the American Podiatry 

Association have granted their 
official seal to Mennen Quinsana Foot 
| Products along with this statement: 
“Quinsana Foot Powder, Penetrating 
Foam and Foot Deodorant are 
effective foot health aids and of significant 
value when used in a consistently applied 
program of daily foot care and regular 
professional treatment.” E 
Quinsana Foot Powder— 
for relief of athlete's foot 
and daily foot care. 
Quinsana Foot 
Deodorant-for long- 
lasting protection 
against foot odor. _ 
Quinsana Penetrat- . 
ing Foam—for 
stubborn cases of 
athlete’s foot. Get 
relief, then throw 
a small celebra- 
tion, just you 
and your feet. 


How to save the world 


On June 15, 1968, the asteroid Icarus will 
"scrape" the earth, missing it by four mil- ^x 
lion miles. Suppose, an MIT engineering 
class was told, the mile-in-diameter body  . 
. | were to veer onto a collision course with | 
: | earth. Assume that ground zero were the | 
mid-Atlantic, 2,000 miles east of Florida. 
What would you do if you were given the job 
of saving the world? Consequences of the 
impact would be catastrophic: Giant tidal 
waves 100 feet high would wipe out all port 
cities on the Atlantic; water would wash 
completely over Florida; mammoth earth- 
quakes would be felt worldwide. Highlights 
of the students' answer: Launch a barrage 
| of 100-megaton hydrogen bombs into the 


asteroid's path. It would be a mad race with | 


time; nine Saturn moon rockets would be 
needed (four would have to be built from 
scratch), and a third Saturn launch pad 
would have to be thrown together at Cape 
Kennedy. The first Saturn would Бе 
launched April 7 with Icarus 100 million 
miles away. More would be launched as 
needed, with the last shot coming on June 
14. It would intercept the asteroid just 1.2 
million miles—or 18 hours—away. 


Who gets mad—and at what? 


Do men blow their tops more often than 
women? And at what? Now we know: The 
American Medical Association, reporting on 
| studies made at Columbia University and 
Oregon State College, claims the average 
man really loses his temper six times a 
week; the average woman blows her stack 
only three times a week. Women get mad 
at other people because of real or fancied 
slights and other grievances. The man of 
the house sees red when inanimate objects 
misbehave: a flat tire, a hammer blow on 
a finger, a dull razor. Gs! 


^ 


PROVEN ATHLETE'S FOOT RELIEF 
CALLS FOR A SMALL CELEBRATION. 


QUINSANA Products of Mennen Laboratories. 
The Mennen Company, Morristown, New Jersey 
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Crisp Bacon 


FU 


with INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot” TV dinner (frozen) in 3/2 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- 
top designed. Works on 
115 vac house circuit. 
Write for folder. $545.00 


*Тітеѕ are approximate. 


INTERNATIONAL 
E NE em. 


CRYSTAL MFG. CO., INC. 
10 NO LEE е OKLA CITY OKLA 73102 


first choice 
of big game hunters 


in 90 Seconds Hi! 


Check the Kind 
fi Body You Want 


... and I'll Show You How 
EASILY You Can Have It! 


ust tell me, in coupon below, the kind 

of body you want. I'll show you how 
to get it SO FAST your friends will be 
amazed. '"Dynamic- Tension," my easy, 
15-minutes-a-day method, will 
make your chest and shoulders 
ИР | L à bulge... arms and legs surge 
É 3 ре = Е with power . your whole 
A E |^ body feel “alive!” 


| Learn how 
ү FREE BOOK I became 


. "World's Most Perfectly 
> Developed Мап” 
^4 coupon! CHARLES 
LAS. Dept. 19, 115 
23rd Street, N 
City, N. Y. 1001 


P——— 


m 
| CHARLES ATLAS, Dept. 19 
115 East 23rd St., New York, N. Y. 10010 | 


Here's the Kind of Body I Want: | 
(Check as many as you like) 

C] Broader Chest, Shoulders [] Powerful Arms, Legs, Grip | 

C] More Weight—Solid— |] Slimmer Waist, Hips | 

in the Right Places [ ] Better Sleep, More Energy | 

| 

| 


Dear Charles Atlas: 
| Send me absolutely FREE a copy of your famous book show- 


ing how ‘*Dynamic-Tension’ can make me a new man—32 
pages, crammed with photographs, answers to vital questions, 
and valuable advice. No obligation. 


PRIST МАМЕ auos eaa CCCII eee ДЕГЕ AGE..... | 
ADDRESS... ык» а к Же а buie Каа каа а wa R ае we оаа А | 


CITY & ZIP 
4g. —————— воа CODE — 
London, W. 1 | 


In England send to: Charles Atlas, Chitty St.. 


Make the most of your shooting skill and your rifle's accuracy . . . with the world's 
most used, most proved scopes. See better, aim faster, shoot more accurately 
with Model K Weaver-Scopes. Check the precision optics, rugged dependability, 
advanced features of the 4-power Model K4 (illustrated) and six other K Models 


mor 


mimm 
ЫЕ? 
Ducatu 


‚ » . from $34.50, at your dealer. ©1967 W.R. Weaver Co. 


Ac 


ше. mer 
wc o о аи 


W. R. WEAVER COMPANY 
DEPT. 102 / EL PASO, TEXAS 79915 
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FASTER! EASIER! BETTER! 
SHOOT a 1/4" ЕЕС — 


staple for tacking window 
screening, shelf papers, 
closet linings, window 
shades, draperies, etc. 


| Ег 
SHOOT : а 5/16 
Staple for tacking light up- 
holstery, leatherettes, cor- 
nices, quilting for closets, 
wall decorations, etc. 


а 


й t "A А ч . = 
le a =. E A \ | = 
=<) MED 


| | ve 
SHOOT a 3/8" i 
staple for fastening light в 
insulation, roofing papers, 
electrical wires, weather- 
stripping, wire mesh, etc. 


|] Ь | тутт 
SHOOT а 1/2 
Staple for tacking under- 
y laymentsfor carpets, porch 
screening, felt stripping, 
canvas, fiberglass, etc. 


‘SHOOT a 9/16" m 


staple for tacking metal 
lathing, cornerite, wire 
fencing, roof coverings, in- 
sulation inim etc. 


SHOOT a Ceiltile 


| staple—especially made 
for safe, secure installa- | 
lion of ceiling tile. 


SHOOT A STAPLE 


л YOUD DRIVE A NAIL! 


Heavy Duty 


STAPLE /f 
күү 


LOADS — //^» 

| STAPLE у 5/16" 

SIZES /җе/ 3/8" 
Ж 12^ 
(у // 9/18" 
7// CEILTILE 


All-steel construction, lasting chrome 
finish—built to last a lifetime. List 
$12.95. Other models from $5.95. 


At Hardware, Lumber, Building Supply, | 
Stationery and Other Retail Outlets. 


ARROW FASTENER COMPANY, Inc. 


Saddle Brook, New Jersey 07663 
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DO YOU LIKE 
FINE PIPES? 


a FREE: Big, colorful 52 page illus- 


ма a 

or trated Pipe Catalog for lovers ofj 
fine pipes. Every known pipe shape in briar, 
|meerschaum and calabash. All with detailed 
| specifications as to smoking quality, size, color- 
ing, etc. Now you can compare values of famous 
brands from the world over. English briars, rare] 
pipes from Belgium, Holland, Italy and ‘other 
countries all at VALUE PRICES. 

. Hundreds of colorful photos show details of 
briar and craftsmanship. Articles on “Blending 
{your own Tobaccos'", “Helpful Hints to Pipe 
Smokers" etc. Limited Edition FREE to pipe 
smokers in U.S.A. only. For FREE copy send 
name and address to — 


WALLY FRANK Ltd. pier. рс120 | 


132 CHURCH ST. NEW YORK, М. Y. 10007 - 


а | | 
Locksmithing MAKING 
Practical -t 
teaches you how to pick locks, de: cade: 


make master keys, repair. install. serv- 
ice, ete. New self-instruetlon lessons 


= Unt 
unii 


ЕС 


C 
‚ леп 
а Жыл 


A 2, for every handyman. homeowner. car- 
ЧА A penter, mechanic, service station op- 
+o — he, erator, fix-it shop, hardware 

чай. tee dealer, gunsmith. 53 easy illus- 


trated lessons. Full price only 
£5.95, postpaid; or C.O.D. plus 
postage, P Reet} or refund 
guarantee 

Complete нине course 55.95 , Nelson-Hall Co., Dept. JT-1 

Bow 325 w. Jackson Bivd., Chicago. iit. 60606 


BUY & HOLD 
US SAVINGS BONDS 


LEARN COMPUTING 


AT HOME! 


Now you can learn the computer pro- 
gramming profession at home without 
leaving your job. No math or technical 
training needed. 

Industry and government desperately 
need 50,000 programmers. In less than a 
year you can be trained to fill a $7,000 
starting position. In three years you can 
earn $10,000 a year ... or even more! 

Yes. computer programming is a way 
to move ahead fast. You can become an 
in-demand professional programmer with 
just a few hours of home study a week. 
Mail the coupon today for full details. 


—— —-FREE BOOK TELLS ALL. ——— 


Computer Usage Education, Dept. 216 
51 Madison Avenue, New York. N. Y. 10010 


Send me full information about learning com- 
puter programming at home. 


- 
| 

| 

| 

| PRINT 
| МАМЕ 
| 

| 

E 


| 

| 

| 

| 

| 

ADDRESS . | | 
CITY | 
= 


AND KEY 


^ 
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Secrets of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 
ES! Now you can teach yourself to play Piano, 
Guitar, ANY instrument in your spare time 

even if you’ve never played a note in your life! 

Famous proven Course makes it simple as A-B-C. 

Pictured lessons show you how. No teacher. It’s 

amazingly easy! Surprise your friends by playing 

favorite music. Write today for FREE 36- -page illus- 
trated book. U.S. SCHOOL OF MUSIC, Studio A159, 

Port Washington, N.Y. 11050. (Est. 1898. Approved, 

N. Y. State Educa. Dept.) Tear out as a reminder. 


FREE. 4. 5-WAY INS TRUMENT 
mute & APTITUDE TEST 


7 lets you see for yourself if you 
|| are suited for a high pay 


=a CAREER iN DRAFTING 


Take your pick of thousands big salary jobs open to Draftsmen (see “help wanted” 


sections of city newspapers). U.S. Labor Dept. reports “42% more Draftsmen 
needed next 10 yrs.—not enough applicants to fill jobs available now!" Easy 
"Quick-Learn" home-study method has helped hundreds beginners toward good 
income, security, prestige as Draftsmen (many with only grade school training). 
Others make/good earnings drafting part time while learning. Write for FREE 
“DRAFTING ‘CAREER KIT," Sample Lesson, Drafting Aptitude Test, 5-Way Draft- 
ing Instrument & 20-Page Book, "Your Future in Drafting" ALL FREE! No 
salesman will call. Write - state age: NORTH AMERICAN SCHOOL OF DRAFTING 


— 4500 Campus Drive, Dept. 4189, Newport, California 92660 


EARN 
HIGH 
WAGES 


DÀ КЫШ аѕ а HEAVY 
NE EQUIPMENT 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify . . . NOT by correspond- 
ence, but by actual field training on machines like the ones 
used by the industry. Huge training grounds in North Carolina, 
a million dollars worth of school-owned diesel-engined ma- 
chines, experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opera- 
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job зноу and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now-Pay Later plan... 
other payment plans also available, Write TODAY for FREE 
catalog and FREE copy of school newspaper reporting news of 
National School graduates. 


ee a L ERU TIE S бошт ©. om wu 1 
NATIONAL SCHOOL 

OF HEAVY EQUIPMENT OPERATION, Dept. A-7 

P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 


Please send me FREE illustrated school catalog and complete in- | 
formation. | understand there's no obligation. | 


Address Рһопе 
Gy. — llc Riiie. da | 


- 


MAKE IT BIG 
WITH NTS 


PROJECT METHOD HOME TRAINING 
IN INDUSTRY... 
IN YOUR OWN BUSINESS... 
| IN MILITARY OR GOVERNMENT | 


ELECTRONICS DIVISION 


Master Course in Color TV Servicing 
Color TV Servicing | NEW 
Master кешш ә A & Radio Servicing | | 
Practical TV & Radio Servicing 1 9E" Palar |. 
Master Course in Electronic | = ое ; d 

\ TV KITS 


Communications 

FCC License Course 

Industrial & Computer Electronics 
Stereo, Hi Fi & Sound Systems 
Basic Electronics 


LJ 
* 
. 
.* 


AIR CONDITIONING, REFRIGERATION TA 


e Air Conditioning, Refrigeration | 
& Electrical Appliances Master Course | . 

ə Air Conditioning- — - Ф| — 
Servicing Course d 


AUTO-MECHANICS DIVISION — 24 
• Automotive-Diesel Master Course 
• Automotive Mechanics —-—"— 
• Diesel Mechanics m " спер 
« Engine Tune-up and Electricity  —- — 


HOME APPLIANCES DIVISION s 


• Home Appliance Master 
Technician's Course 

* Home Appliances Servicing 

• Handyman Appliance Repair 


NATIONAL С) SCHOOLS 260 
WORLD-WIDE TRAINING SINCE 1905 VETERANS 
4000 South Figueroa Street Los Angeles, Calif, 90037 


: CLASSROOM TRAINING 

HIGH SCHOOL AT HOME AT LOS ANGELES 

National offers ac- @ NTS occupies a city block with 
credited high school @ over a million dollars in train- 
programs. Take only Ё ing facilities. Check special 
ү subjects you need. § box for details. 
Study at your own 
pace. Everything in- 
^ cluded at one low 

tuition. 


SCHOOLS T 


WORLD-WIDE TRAINING SINCE 1905 


[ 4000 So. Figueroa St., Los Angeles, Calif. 90037 


y Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


O ELECTRONICS DIVISION 

OAIR CONDITIONING, REFRIGERATION ТА 
| C) AUTO-MECHANICS DIVISION 
[] HOME APPLIANCES DIVISION 

О High School at Home 
! Name 
{ OC a 
City State ee m 


L Check for veteran training under new G. |. Bill. 
4 [] Check if interested ONLY in classroom training 


i 
| —Age — — f 
EE nh m —1t 
= p 
^. ы uum uum пыш шш пыш оиз m es ee X ee з ш 


(Dept. 202-97) Ё 
S o —— 


at Los Angeles 
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If there are 10 businesses 
in your town, you can 


MAKE UP TO $50 
EXTRA A WEEK! 


Line includes hundreds of 
items businesses need & use! 


в" supplying just 10 business- 
men in your town with the 
- office supplies, business forms 
and printed material they need 
—and use up—every day, you 
can make extra money every 
week in just a few hours of 
your spare time! National's 
great line of business necessi- 
ties and advertising specialties 
make it easy for you to earn 

$50, $100 a week — and more! 


NO EXPERIENCE NEEDED 
YOU DON'T SPEND 14 


We send you FREE everything 
you need to start making TOP 


A 


| 
i 
: 


Е " 
um | 
dil. 
| 
p | — “= 
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mes 


= 


P RR of all kinds 
Printed Forms 


"Tusce". 


F 
== = ы 


Matches COMMISSIONS right away. 
Picture V ч Advertising Send coupon below for FREE 
Postcards a Specialties Kit that tells you how to start 


making extra money in spare 
. hours you'll never miss. MAIL 
COUPON FOR FREE DE- 
| TAILS. No obligation. 


4: Cand E, f 


oae Office, National Press, Inc., 

Dept. 759, North Chicago, Ill. 60064 

[] Yes, I want your big line of BUSINESS PRINT- 
—A1NG, BUSINESS NECESSITIES, and ADVER- 

TISING SPECIALTIES FREE AND POSTPAID so I 

can earn extra money week after week 


Address 


| 
| 
| 
| 
| Name 
| 
| 
| 


————— 


Complete , $3.98 
Telescope Lens Kit postpaid 


Conquer Space, Explore the Universe, Planets, Moon craters, New Stara 
etc. Complete Lens Kit consists of 80 inch focal length ground and polished 
objective lens. eyepiece lenses for 50 POWER, 100 POWER, 150 POWER, 
200 POWEK, 250 POWER, 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step Instructions, (Tripod and mount 
not included.) Money back guarantee, 

| Dept. PS-28 


BUSSE SALES CO., | Hartford, Conn., 06101, 


МА CONDITION YOUR OWN CAR 


SAVE $80 DOLLARS 


Install-it-yourself with 


COMFY-KIT. 


Fits all standard American Cars 
See August Popular Science, page 27, for 
details on FREE CAMERA offer with every 
COMFY KIT. Offer still good. 
D 47 
СОМРУНТГ 


Dallas, Тех. 75203 


P.O. Box 8585 
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Take a guess—what are they? 


This girl may be looking through a sur- 
realist's idea of a decorative window pane. 
Or those things she is handling just could 
be king-size models of microbes. But 
they're something in use every day—car- 
buretor needles, made by ACF Industries' 
carb division, shown being inspected. 


Be careful—don't make waves 


At first glance.it would appear that this 
combat vehicle fording a river in Vietnam 
is going down with all hands. But they're 
safe from submersion. Their “boat,” an 
M113 personnel carrier made by the FMC 
Corp., San Jose, Calif., is designed for 
this type of operation. It goes 40 m.p.h. 
on land, 3.5 in water. 


i 


E 
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You get more for your money from NRI— 


oldest and largest home-study school of its kind 


Compare. You'll find NRI ''3-Dimensional" training can't be 
equalled. NRI gives you more value—from the delivery of the ex- 
clusive Achievement Kit sent the day you enroll, to ''bite-size'' 
texts and custom training equipment. And NRI training is simplified 
and dramatized to make learning at home fast, easy, interesting. 


BE A SKILLED TECHNICIAN 
IN AMERICA’S FASTEST-GROWING INDUSTRY 


Mail postage-free card. The NRI catalog you get will open your eyes 
to the great number of success opportunities in the wonderful world 
of TV, Radio-Electronics. Catalog also tells you how you can qualify 
quickly for engineering jobs in business, industry, broadcasting, 
government, now offered to men without college degrees. If you 
take any NRI Communications course, earn your FCC License or 
money back! With NRI technical training, you can take your choice 
of a wide variety of career openings. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


Regardless of your educational background, you can learn the 
Electronics field of your choice the NRI way. You'll find NRI has a 
training plan for every interest, every need. Tens of thousands of 
NRI graduates are proof it's practical to train at home in your spare 
time. Keep your present job while you prepare for a better one. 
Be a part of the Electronics Age — starting soon. Mail postage-free 
card for your free NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, Electronics Division, 
Washington, D. C. 20016. 
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CASH IN ON COLOR TV BOOM 
Make $4 to $6 an Hour 
in Spare Time Starting Soon 
NRI shows you how to make extra money 
in sparetime while training, fixing sets for 
friends and neighbors. You cash in on the 
boom*in color television, earn $4 to $6 
an һог in spare time or build your own 
full їй ле Radio-TV Servicing business. 
Color catalog tells how. Mail postage-free 

card today. 


AVAILABLE UNDER NEW GI BILL 
If you served since January 31, 


1955, or are in service, check GI line 
on postage-free card, 


Learning Electronics, Television-Radio is 


fast, easy, interesting with NRI 


BUILD ¢ TEST * EXPLORE Learn-by-doing with custom designed training kits you get and keep. Every- 
thing you see below is yours when you enroll for NRI's Radio-TV Servicing course. Other NRI courses are 


WORLD'S LARGEST 
ELECTRONIC KIT 
CIR LOG! 


 HEATHKIT 1968 


Now with more kits, more color! Illustrates 
over 300 kits for space-age fun at 50% 
savings. Learn how you can build your own 
stereo system, color TV, electronic organ, 
guitars & amplifiers, portables, marine elec- 
tronics, ham CB and shortwave radio, plus 
many more. No special skills or knowledge 


needed. Discover how easy it is . . . mail 


coupon now! 


| Heath Company, Dept. 16-9 
Benton Harbor, Michigan 49022 


| Please send FREE 1968 Heathkit Catalog. 
| Name 
| Address 
] City 


State 8. 


. . . SWISS OR AMERICAN 
Unique, modern Sweazey System starts you 
making repairs right away. Deveiops skill 
step by step at home in spare time. Tui- 
tion $5 monthly. Diploma awarded. Free 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
. Dept, 4 497, Fox River River Grove, Illinois 60021 __` 60021 


Want big money? A better job or a business of your 
own? Learn Air Conditioning, Relrigeration & Heating. 
Over 20,000 new mechanics needed yearly. CTI sends 
25 kits. You build a refrigeration system (see picture 
at right). Many students earn as they learn. Mail coupon 
now for valuable FREE booklet. 

DIL I LII DIDI TIg gy ый жсп Бн бш Шш БЕШ ОЕ НЫШ ШЫН ШШ БЕП ЖЫЙ FE I E Lo 
į COMMERCIAL TRADES INSTITUTE Dept. PS-967 |& 
| 1400 Greenleaf Avenue - Chicago, Illinois 60626 


i PUE tpa t com ia Й 


Zip Code 


di. RRR, XU i State 


2 “ART LESSONS FREE 


NJoY glamorous high-pay career or profitable 
-/ hobby! Study at home in spare time. Drawing, 
Painting, Advertising Art, Fashion Illustration, TV 
Art, etc. Assignments corrected with overlays by 
mail. Tuition $6 a month. Kits included. Free Cata- 
log. Send for FREE INFORMATION today: No 
obligation. Send ad with name and шы cim. 
address to: WASHINGTON SCHOOL OF ge 
ART, Studio 159, Port Washington, В 
М. Y. 11050. (Estab. 1914) Accredited { 
Member National Home Study Council. ? 


, Transistor 
M Radio with 


ГӨ”) Battery s7, ri OM E-I M PO RT | 
| $1. P BUSINESS-Make Big Profits 


Amen New Drop Ship Plan offers you 
tw M first day profits! Deal direct 
P with overseas sources at prices 
J shown. Dazzling bargains with 
2) Derringer * ПО investment. Full or spare time. 


Ж $599 Write for FREE BOOK Lider to.. 


THE LAW] 
TRAINED 

| МАН 

Write today for a FREE copy of illustrated law book. "THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 126, Chicago, Illinois 60601 


-— — — ee eee o — 


e BUILD THIS MINI- BIKE! | 


Plans reveal step by step details! 


Learn how you © BUILD A RACING KART! i 


can buy used Connie frame for less than $ | 
engines $15 up, "S umm R | Ез | 


new engines $30 
with FREE con- 


fidential bi SUI RUSH $2 for plans (indicate type) 73 
сошропз ууһеп усу send 10¢ for brochure describing plans: | 
| order your plans JPLANS, Box517 Dept.PS-POmaha, Neb. | 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
| tion? Give us FULL INFORMA- 


' TION. Send $15.00 Dep. and we will 


ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97801 


Tape this ad to the back of your TV or Radio Set 
ALL TV -RADIO 
RECEIVING T U B E S 


e ALL BRAND-NEW, First Quailty. All Types 
Available. e Orders Shipped First Class 
Same Day Rec'd. e Unconditionally Guar- 
anteed. e 24 Month Warranty. 

Send $1.50 for ea. tube + 50€ postage 
& handling of entire order. FREE: Write 
for TV Test Chart and Tube List to Dep't. PSM-97 


UNIVERSAL TUBE CO. Ozone Park. N. Y. 11417 


| Enjoy Copenhagen: Place a small pinch 
| between cheek and gum. No chewing. 


ENGINE CLEANER 
and DEGREASER 


Just spray it on.. 
hose it off! 


GUNK LABORATORIES, IN 
+ ha? Ban 


5 m ти АЫ) Hi бав 


LOOSENS RUSTED 


e NUTS, BOLTS, 


PARTS IN | 
SECONDS 
LIQUID | 
WRENCH | RADIATOR 4°°CIALTY COMPAMT, 
ÁN пакети. N. С. 


SEW LEATHER матен: казу 
COMPLETE, EASY-TO-USE, HEAVY DUTY 
STITCHER KIT IN ONE COMPACT TOO 


Not sold in stores = 
$9.49 


Postpald a i WS C 
Makes lock-stitches like a machine Se 


HEAVY-DUTY STITCHER quickly, easily sews Leather, Canvas, Ny- 
lon, Plastic, other heavy materials. Push-pull action makes firm even 
lock-stitches like a machine. Saves time, money repairing Luggage, 
Footwear, Sails, Awnings, Convertible Tops, Seatcovers, Rugs, Up- 
hn'stery. Sadd'ery, etc. Complete with 3 different needles for fine 
and heavy work; bo5bin with 10 yards of strong waxed nylon thread. 
Simple directions and price list for additional needles, thread in- 
cluded. Only $2.49 postpaid. Money back guarantee. 

Sportsman's Post, Lake Ave. Ext., Dept. A-51, Danbury, Conn. 06810 


„е 


pu e та ааа RN 


AMAZING "POWER TOOL" — 
FOR ELECTRONICS 2 
CALCULATIONS 


| 
Does regular math, too! | 
Anyone can learn to use it. | 
We show you how. | 
Electronics Slide Rule zips through problems like a power | 
saw cuts pine. Multiplies, divides, finds square roots in 
seconds. Also calculates resonant frequencies, inductive | 
| 
| 


or capacitive reactance, etc, Comes with leather case and 
4-lesson instruction course. For FREE descriptive booklet, 
send this ad to Cleveland Institute of Electronics, Dept. 
PS-106, 1776 E. 17th St., Cleveland, Ohio 44114. 


Name. . 
Address 
City, 
State, Zip 


LL к= m comme <= < 


| 
| 


| 
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“Earned $1138.75 
while training. Now 
have excellent 
locksmith job—and 
enjoy every min- 


ute of the work." Pieces of 
Fort Kent, Me. Professional 
lage anha learn- Equipment. 
QU DON T Mall LOCKS, PICKS & 
vele "^ TOOLS supplied 


spare time. With 
your instruction, 
anyone can do it." 
B R. TED GIFFORD 
-a Robinson, lll. 


JOE E. WAREN says, 
"Paid entire tui- 
tion and made $800 
besides in spare- 
time, even before 
t Р completing train- 
Ee" D ing" Overland . 
"e §= EE. Park, Kan. 


TRAIN AT HOME— EARN WHILE YOU LEARN 


Add to YOUR INCOME FAST-— even double it 
with easy sparetime earnings. Cash in on the 
nation-wide shortage of trained locksmiths. 
Quickly step into a big pay job, or start a high- 
profit shop of your own! 


EARN EXTRA MONEY RIGHT AWAY! 


You can quickly qualify as a skilled locksmith. 
Age, education, minor physical handicaps don’t 
matter in this ever-growing trade. So easy to 
learn it’s like a fascinating new hobby! 

Study at home as little as one hour a week. All 
special professional tools, supplies, including 
files, calipers, tweezers, cylinders, door handles, 
assemblies, gages, pins, springs, extractors, 
picks, locks and keys—supplied FREE. Gain 
practical experience by doing real jobs on car 
locks, house locks, padlocks, safe locks, etc. 

Send for FREE BOOK, “Your Opportunities 
in Locksmithing.” No cost, no obligation, no 
salesman will call. 


for use with course, 
= ( 

| 
Е ure 
I ——- 


ым 


Only school of its kind: Licensed by State of New Jersey, 
Accredited Member National Home Study Council. 


APPROVED FOR VETERANS 


LOCKSMITHING INSTITUTE, рер. 1111-097, 
(A Division of Technical Home Study Schools) — Little Falls, New Jersey 07424 
Copyright 1966, 
Locksmithing Institute 


LOCKSMITHING INSTITUTE, 


(A Division of Technical Home Study | 
Schools), Dept. 1111-097, Little Falls, 

New Jersey, 07424 | 
Please send without obligation the FREE Check here 
illustrated book, ''Your Opportunities if eligible | 
in Locksmithing." ] understand no for veteran ! 
salesman will call, benefits, 
Name... - 
Address | | 


City State — 


Zip 
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FRONTIER—22 Cal. 
DOUBLE DERRINGER 


FIRES POWERFUL om. ONLY 


22 SHORT OR | Ae 
EUROPEAN oA mewn — " be 
CRIMPED | e C XM D 


VH Dis TES TERM ele 


BLANKS 


New American-made blank pistol is 
an authentic reproduction. Looks and 
feels like the original Remington 
Derrinzer—lide-out gun of Wild Bill 
Hickock. Fires 2 quick. shots from its double 
barrels. No bulky exlinder. It lies flat in the 
paket (or handbag) ready for instant action. 
Perfect for doy-training, stage use, sporting 
events, personal defense, ete, No permit required, 
but purehaser must be over 31. Not sold in Calif., or N.Y. 


with | great 


| AUTO REPAIR 
2-IN-1 манул 


Famous Illustrated MANUAL 


shows how you can 


FIX n about any part of 2,300 
Car Models, 1959-1967, including 
all new Compacts 


TROUBLE-SHOOTER 
Section spots 2,300 Car Troubles 
for you immediately . + leads you 

to exact Repair needed! 


oTOR'’s brand-new 2-in-1 Manual 


eee 


Only 
$4.95 each, 2 for $8.75 postpaid. Specify Stock #2022. Send 


check, cash or money order to: 


EMPIRE MDSG. sian Dept. 


125 Marbiedale Road 


PS-967 


ев. М.Ү. 10707 


PROFIT IN YOUR SPARE TIME 


¢ SMALLENGINE REPAIR PAYS BIG ! 


Outboard * Powermower * Chain Saw * Tractor 


Ө 


Тгу бїапї 


practically does every repair job EAL Æ MAKE EXTRA MONEY — or fix your 
Illustrated Or FOR oe AL ы ТЫШЫН nd money- B im = own engines and SAVE! Illustrated, easy-to- 


"How-To" | saving tips in 1,256 big pages, 3,800 
pictures, crystal-clear directions. 
Book uch more. FREE 10-DAY TRIAL. 


learn Home Study Course qualifies you as ex- 
pert. ''Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
SUITE 9-G, 472 MARKET STREET, NEWARK 5, N.J. 


Then, pay $2 in 10 days, $3 month for 
2 months, then $1.95 (plus delivery 
charge and sales tax), or return book. 


for SEND NO MONEY NOW! Cut out this ad - - 
10 Days . —mail with name and address to MO- 
| | TOR 2I E PT., peer E TS : 
Print Маште..............- 7те "rwr Poi. MED | RI 
PATENT SEARCHES IN U.S. PATENT OFFICE 


Address. Wal CREE A A EROR KCN a ROR Жойат ый вене Patent Development Engineering and Patent Sales Promotion 


Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. $. Patent Office Former Examiner, 3615 Woolworth Bldg., New York 


You can learn 


PROGRAMMING 


on the IBM System/360 
FREE APTITUDE TEST 


Data Processing offers a rewarding career 
and a secure future for men and women who 
desire to learn the challenging and fascinat- 
ing techniques of Computer Programming and 
Systems Analysis. Within the next decade the 


Ф. ALL FAMOUS 
- BRANDS! | 


TRUCK. 
© auto 

at- SAVINGS NEVER LESS THAN 50% up to 70% OFF REG. PRICE! 

EM HEADQUARTERC Vor ALL SPORT CAR TIRE SUZES 

FREE - SEND FOR YOUR FREE CATALOG - FREE: 


RELIABLE TIRE DIST., 1109 Chestnut St., Camden, N. J. 


ФАИ ъъ ЪЪ TELT A A 1155 11115 8 AAA 144A Ы 


: EASIEST George Daniels’ HOW TO USE HAND AND { 
POWER TOOLS gives you all the word-and- 
picture info you need. Discover new techniques 
and tricks for building and repairing with 
every important workshop tool. 22 big chap- 
ters, 325 illustrations. Hard-gloss paper cover. 
Satisfaction guaranteed or money back. 

To order send check or money order for 
only $1.50 to: POPULAR SCIENCE 


WITH 


demand for trained specialists in Data Pro- 
cessing will more than triple (US Dept. of 
Labor predicts — over 8 million needed by 
1973). Training for this exciting, lucrative new 
field is made easy with CRI’s exclusive, up-to- 
date methods directed at the new IBM System/ 
360...“the computer of the future.” You learn 
at home in your spare time, at your own pace. 
Write today for free information. Special 
rates for servicemen. 


4 cp В COMPUTER RESEARCH INSTITUTE 
C R j Dept. 2+ P.O, Box 7355, Riverside, California 92503 
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ЕТ 
л 


TOOLS 


Dept. 967, 344 Hillside Ave., Manhasset, NY 11030 ЗС, 


АА УЗА AMA TAAAAAAAAALAAAATAAAAM Ал АДАЛЫ 13AT ELERT LAELAE at 


“PLAYER cH 


” ELECTRIFY pec em 


| YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
With a Compact Low-Cost Lee Silent Suction Unit 


EASY TO INSTALL 


FULLY GUARANTEED 


1000'S IN USE 


| write to 


LEE MUSIC MFG. co. | 
Box 595, Tujunga, Calit. ” 


Se »» Get ORDERS and CASH from your mail- 
3 | ^. man-—do work in SPARE TIME at home 
—or expand into FULL TIME business. 
Send coupon for Free facts about the newest 
and most fascinating of all home operated 
pi -.. businesses. For the first time a simplified 

К — ^. machine brings the fabulous profits of 
e / e : ^ Plastic Sealing and Plastic Laminating 
b үз 


: hispida cone the кеды. Ang supply the circulars you mail to bring back cash and orders, 
_ а few minutes practice— then with our financing help, too. Rush name. We'll send you FREE and 

Magic Mall Plancangetmailorderspour- Postpaid, pues prices, details, finance plan, all the facts 
ing in daily with cash in every envelope. Youneed. Mailcoupon orsend name on postcard. No charge. 


_ No canvassing—no selling. We even WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-KT, Chgo. III. 60626 


Moke Thousands of Beautiful Art Creations | | WARNER ELECTRIC CO., 1512 Jarvis Av. 


@ WARNER ELECTRIC CO., 1512 Jarvis Av. i 
e uw LL COSTUME JEWELRY о CIGARETTE BOXES |у At no cost to me, please rush full details and 

THs — > TRAYS e CANDLESTICKS о COASTERS |, financing plan, postage prepaid. No obligation. a 
MAN lb LAMP BASES e BOOK ENDS...ALL IN 

‚Їй taking out of SPARKLING COLORED PLASTIC 

the machine a Plastic Sealing Sea ye 

Job — ordered by mail — only a 
Пе in material cost brings 
back $2.58 in cash by mail. 
Capacity of machine: $40.00 
profit per hour of operation. 


TERME 


d... 


... faithfully emblazoned 
from old records filed under 
200,000 British and European 
surnames. 

Experienced researchers re- 
veal findings and supply ac- 
curate full colour replica on 


TRAINS 
ANY DOG 
INSTANTLY! 


Try Hi-FiDo . . . then start your own money-making business! 
PUPPIES, DOGS OF ALL AGES. NEVER FAILS! 


TEACHES STOP e | ! 
Come (at all times!) House коти Assn beautiful OAK WALL SHIELD 
Sit Dr Heel G ‘hewiny e arking e itin: we i ‘ 
Suy e Fetch e Hold Dünrim: e Gun shyness for interior decoration or re- 
Instant Point, etc. "Busting" birds, etc. 


fund your check with explan- 
atory personal letter and 


Choice of 4 sizes. brochure. 
7"x6"....5$10.00 12"x10"..522.00 
14"x12"..$28.00  22"x18"..$45.00 


All postpaid. Each shield is made to individual order. 
School, Ship, Regimental Shields, Trade Marks, etc. 
similarly reproduced. Write directly to Britain's lead- 
ing heraldic craftsmen, 


TORKINSIGNIA LTD., YORK, ENGLAND 


LEARN MEAT CUTTING ~ “^т'°мл. 


20,000 satisfied users. Hundreds of unsolicited testimonials. Four 
demonstrations on Art Linkletter CBS-TV. Now prescribed by 
veterinarians, breeders. 


Simple, scientific hand sound device controls, trains dogs like 
magic. Use at home or in the field. Kind, Leashless. Teach your 
dog anything. near or far. Achieve far better results than pro- 
fessional trainers. Complete kit $11.95. in:ludes instructions rer- 
erence manual. Write or phone for information, or order foday! 


CANINE BEHAVIOR INSTITUTE 
(213) 479.7606 11927 Montana Avenue 
Dept. Р5-97 105 Angeles, California 90049 


Direct from Englan 
| 
| 
| 
| 


The steady dependable trade of Meat Cutting taught i ! | 
easily in 8 short weeks. YOU LEARN BY DOING | National Schoolof Meat Cutting, Inc., Dept. 51-Y, Toledo, Ohio 43604 | 
under actual meat market conditions in big modern | Send me your FREE school catalog on National Training | 
school at Toledo. at Toledo in Meat Cutting, Meat Merchandising and Self 
Service Meats. No obligation. No salesman will call. 

For beginners or men with experience. Get a profit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thou- 
sands of successful graduates. 


Name Age 


selling, etc. A complete retail meat education. 
National School established 45 years. Get National 
training NOW. Pay most of your tuition in easy 
monthly payments after you graduate. Send for FREE 
40 page school catalog—TODAY. G.I. approved. 


| 

| 
Buying, cutting, percentage, pricing, advertising, | Address 

| 

| City а= ___State 

| 

L 


| 
a —— "d 
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Basic in any tool kit... 


HEAVY-DUTY TAGKER GUN 


A real precision heavy-duty gun! 
Easy action handle... exclusive 
"Power Dot" for greater staple 
penetration...handle lock...built-in 
B uie staple extractor... takes 5 staple 
holstering sizes plus special Loktile® staples 
If trimming] for ceiling tile installation. 
at all hardware, department, 58 95 
stationery stores. ONLY 
# 800-X Chrome 
Heavy-Duty Tacker Gun $9.50 


You-nam e-i t! #101 High Compression Tacker Gun. 
Takes 2 staple sizes, $5.95 


L ——— ee ee ster € 
# " X = wo 


New! Swingline Riveting Pliers. $395 


Ask your dealer! From 
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8th EDITION 


WE Eta SMALL ENGINES ce 
SERVICE MANUAL ТЇ oy 


It’s ready... 8th edition Small Engines ШШ 
| Service Manual. More than 300 pages of 
authentic easy-to-follow information 
on repair and upkeep of small engines. 
1302 models of popular domestic and 
Mad aad makes.. a new models. Prac- 
ical information. ritten by expert 

MAKE $$$ mechanics in down-to-earth lüngunge 
and with lots of helpful illustrations. 


EVERYTHING MECHANICS NEED! 
for minor tune-up to major overhaul . . . Read : 
how, see how from 780 photos and drawings. Big | 
field and big part-time and full-time profits ra- 

pairing Mowers, Garden Tillers, Cycles, Scooters, 

ete, . . . Order yours NOW and start a busy post 
business . . . only $4.95 postpaid. paid 


SMALL ENGINES SERVICE MANUAL, Dept. 767 
1014 Wyandotte Kansas City, Mo. 64105 


in Your 
Spare Time 


WANT MORE MONEY? GET INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the 


| i  "know-how' to fill them. You can 
quickly, easily qualify at home with the world-famous 
NYI Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 57th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5-9 10 West 33 St., New York 1, N. Y. 


MUT B Start now—build your own Christ- BEGIN m 


| mas & all-year business! Sell 65 
MAIL popular products with catalog 8:113 
Bl printed with your name, address. А 
No risk — you get cash in ad- 88/1 
ORDER vance, we Drop Ship orders. Sam- " 
BUSINESS 


NO 
GIFT GUIDE. 340812 MOTOR AVE. ТҮҮ 
DEPT. 28, LOS ANGELES 90034 ШЫ 


ple catalog, details FREE. 


110-120 VOLT 
А.С.  1,500-watt, — 60-cycles, 
Light Plant. Fanbelt driven 
from pickup or small gas en- 
gine. Operates saws, drills, 
lights, even T.V. Weight 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89. 50, now $49.50. 
Send check or money order. 


Virden Perma-Bilt, Box 7066 PS, Amarillo, Tex. 79109 


When Writing to Advertisers 


Please Mention Popular Science 


INVENTIONS—NEW PRODUCTS—IDEAS 
DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN —MARKETING—PATENT SEARCHES —DRAWINGS 
Second Decade of Reliable Service to 
INVENTORS è MANUFACTURERS е ATTORNEYS 


United States Patent Office former Patent Examiner 
United States Government former Patent Adviser 
Member: United States Chamber of Commerce 


Ш THE RAYMOND LEE ORGANIZATION m 
Mi 230-H West 42nd Street —New York, New York ieee ia 


g SEND FREE "INVENTION RECORD"? For: 


"IMPORTANT PATENT INFORMATION” i 


Y 


BOAT PLANS 


FULL SIZE PATTERNS « FRAME KITS 


Inboards, Outboards, Sail Jets . . . Cruisers, ''hot boats,” 
hydros, houseboats, catamarans—all types from 8' to 36' 
. . . plus boat trailers and a camper trailer. This new 
Glen L Catalog offers over 72 build-it-yourself designs. 
And only ''Glen L'' includes both written and pictorial step- 
by-step instructions and material listings specially prepared 
for amateurs with most plans, patterns and frame kits. Mail 
50£ today for complete new catalog. 

New...HOW TO BUILD BOAT TRAILERS—$3.00 ppd. 
"HOW TO" HARDCOVER BOATING BDOKS 
INBOARD MOTOR INSTALLATIONS IN SMALL BOATS—S6.00 PPD. 
BOAT BUILDING WITH PLYWOOD—$7.50 PPD. 


s L E N L— 9152P Rosecrans, Bellflower, Calif. 90706. 


TAR 7 DAYS 


OR MONEY. BACK. 


" TOP GUITARIST ED SALE'S famous 66 
page secret system worth $3.00 teaches you to 
play a beautiful song the first day and any 
song by ear or note in seven days. Contains 52 
photos, 87 finger placing charts, etc. plus 110 
popular and western songs, (words and music); a 
$1.00 Chord Finder of all the chords used in popu- 
lar music; and a $3.00 Guitarist Book of Knowledge. 


t: TOTAL VALUE $7.00 3 

5j —ALL FOR ONLY $2.98 

| £ SESD NO MONEY! Just your name and address. pay 
Н 


postman: 82.98 plus C.O.D. postare. Or send $3.00 
with order and I pay postage. (Sorry. no C.O,D, out- 
side Continental U.5.A.——please remit with order). 


10-Day Money-Back Guarantee. 


SAVE BIG MONEY 
ON ELECTRONICS 


Buy from RADIO SHACK, America’s 
biggest nationwide electronics store 
chain. Send now for your free copy 
of our new 1968 _ bargain-packed 
electronics catalog, available soon g 
. .. plus a year of special bargain 
bulletins. Write to — 


RADIO SHACK® 


2727 West 7th St., Dept. SK 
Fort Worth, Texas 76107 


FREE CATALOG AND BARGAIN BULLETINS 


Name 


A 9 9 BOB т à É B EB 9 UB P P P à B s à d d à GO b NOR €" B P Bo B B P À oA à o» b oh à а & 


Address 


"o8 B dH M 4 Wd b 8 4 B à Bb B B à à à 8» à à à m à d$ B B 9 à P B à à à * $ 9 à o 


Maxime ope ВЫЕ: core Gagavss 


Radio Shack Corporation — subsidiary of 
Tandy Corp. • Over 160 stores coast to coast 


Not everyone does as well, 
but C. E. Nevin, who started a 
business of his oun, reports... 


. Гуе averaged 


А». 
JL zs сс лыы 


p. per 


Ж, 


эү Дала ГК, 


— most of it Clear Profit for Ме! 


e Mr. Nevin expressed his grateful thanks for the oppor- 
tunity to have a fine business of his own. Many men 
have discovered how to be independent, to be freed of 
bosses and layoffs—to build their own future on a steady, 
dependable foundation. G. Mundt made more than $400 
one week. A father-son combination grossed $33,000 first 
year. H. Lemon says, “I netted $133 in one 8-hour day." 

How much you make depends largely on you. You 
need no special skill, no large investment. Start part- 
time if you wish. We will help you get started and work 
with you for your success. Training and consulting with 
experts is available at no additional cost. 

No shop necessary « Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the floor...re- 
moves dirt and grime and helps to show their natural 
color and beauty. So efficient and safe for carpets, it is 
used by largest hotels and railroads. 

Don’t delay. Mail coupon today for complete infor- 

mation including how to start making big profits in 
YOUR OWN business. BIG opportunity. 
Ours Is Not A Lease Arrangement « You are free to 
operate independently. You sign no contract. You own the 
detergerand are your own boss...every dollar you take in 
is yours. You pay no fees, or dues, or royalties, and enough 
supplies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 
two. It costs nothing to get details...write TODAY. 


Mail coupon today for interesting 


;---------9 FREE BOOK...---------, 


VON SCHRADER MFG. CO. 
911 “R” PL., Racine, Wisconsin 53403 


Send at once (no obligation) your FREE booklet containing 
information about your ELECTRIC RUG WASHER and how I 
can start my own permanent, profitable business. у 
Name 


Address 


Zip 


eee eee eee eee eee ee E II I I ee 1 Il |] 


VON SCHRADER MFG. CO. 
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mre nonskid id d 


Both Kelsey-Hayes and Bendix 


evices that will prevent we 


locking of a car's rear wheels under hard brak 


four-wheel — are already in the кара stage . Cost 
may be less than $50 per car. The systems will be ready in 
time for the '69 models, but perhaps you should not expect 


antiskid brakes as standard equipment until 1970. 


Ford's secret “Delta” project is much bigger 
than I thought. It involves not only the two- 
seater Mini-Mustang I reported on two 
months ago, but also two- and four-door sub- 
compact sedans. These experimental cars are 
also masquerading under the code names 
Metro and Calais. Overall vehicle length is 
set at 175 inches right now—about a half-foot 
shorter than the Mustang. It will be about 
60 inches high and 60 inches wide. The 
engine is planned as a 125-cu.-in. V-type four, 
with horsepower just under 100. Ford is 
shooting tor 33-m.p.g. fuel economy and a 
90-100-m.p.h. top speed. Front-wheel disk 
brakes will be standard. Styling concepts 
snow a sharply sloping hood and little dis- 
play of chrome trim. 


American Motors' high-performance engine 
will not be ready at new-model time, but is 
being prepared for introduction on the AMX 
in February. It will be a 390-cu.-in. version 
of the company's 343 V-8, with power above 
325 hp. The AMX will be a true two-seater 
sports car and, contrary to earlier reports 
that it would be less expensive than the 
Javelin, it will carry a price tag of just under 
$3,000. 


Speed governors will become standard, prob- 
ably as soon as automatic speed-control sys- 
tems have been made standard equipment on 
all cars, in the opinion of many Detroit ex- 
perts. It will all come about because of pres- 
sure from Washington, where there are still 
some people who believe that “speed kills." 
Most of today's U.S. cars will reach 100 
m.p.h. and some will top 125 m.p.h. With 
speed limits of 80 or below in all states except 
. Nevada, look for a governor that will limit 
all cars to 100 m.p.h. 


Pontiac's Firebird is a startling success and 
82,500 units will be delivered in the '67 model 
run. Remember the three main obstacles in 
bringing out this car: (1) Firebird is Camaro- 
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based, leaving little possibility for distinctive 
styling or engineering; (2) Pontiac engineers 
had only six months in which to develop the 
Firebird from the Camaro; and (3) it was the 
last car in its class to appear—two months be- 
hind the Barracuda, which was two months 
behind the Camaro. 


Smogfree piston engines, without costly air 
pumps or performance-robbing carburetor 
restrictions, came one notch closer to reality 
when Ford announced a new 430-cu.-in. V-8 
engine for the Thunderbird. This engine was 
designed from the start to combat exhaust 
emissions, boasting better breathing because 
of freer manifold passages, uniform tempera- 
tures in the combustion chambers, and ab- 
sence of quench areas. Look for other en- 
gines to imitate this approach to cleaner air. 
First will be two other versions of the same 
engine—a new 462-cu.-in. V-8 for the Lincoln 
and a 385-cu.-in. V-8 for Ford and Mercury. 


Wide-tread tires will be standard on more 
models in '68, and radial-ply tires will be- 
come optional on a number of new cars. 
Some cars will be available with the very 
latest type of tire: the wide-tread radial-ply. 
It looks as if B. F. Goodrich will be the prin- 
cipal supplier of wide-tread radials, but Fire- 
stone, Goodyear, U.S. Rubber, and General 
will be making them, too. 


A limited series of GT Thunderbirds—only 
5.000 of them—will be announced as part of 
Ford's '68 lineup before the end of the year. 
The few-of-a-kind GT will be offered on spe- 
cial order only, with the low production fig- 
ure intended to appeal to customers with a 
taste for exclusivity. 


Detroit Editor 
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What guarantees the dealers who guarantee used cars? 


"T 


I| tell you what I’m going to do." (The 
salesman puts his hand on the customer's 
shoulder.) “I'll come down to $1499, And at 
that price I'm just barely breaking even. 

"Just look at her. Isn't she a beaut? You 
know if you hadn't come along today, | was 
going to buy it for my kid.” 

(Starts car motor.) "Listen to her. Sounds 
great, doesn't she?" 

(Bangs fender with his fist.) "And 
solid like a rock, huh? Sure, go ahead 
and bang it once. That's it... 

“What's that? You want to know 
what happens if something goes 
wrong? What could go wrong? Listen, 
| guarantee it's in perfect running 
order. One in a million. You've got 
my word for that." 


(Salesman to customer, quietly, confiden- 
tially.) "I'll tell you what I'm going to do. Just 
because you kids are starting out, l'm going 
to give you a real price. A buy. Just today. 

"Make it $1400 and we'll call it a deal." 


When a Volkswagen dealer sells you a 
used car, he also gives you a used car guar- 
antee. It's good for 30 days or a 1000 miles, 
whichever comes first. Our guarantee 
covers the engine, transmission, rear 
axle, front axle assemblies, brake 
system, electrical equipment. A VW 
dealer will repair or replace any- 
thing that goes wrong in any of these 
areas. At absolutely no cost to you. 
You can take our guarantee's word 
for it. 


Look for this sticker and you won't get stuck. 


e NAME (Please Print) 
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e CITY 
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Shop by mail and save 


at Allied, world's largest я :] ateur Gear 
electronics headquarters. " ntercoms & PA 
Hundreds of money-saving Automoti 


values. NO MONEY DOWN. 
Up to 2 years to pay! 


MAIL COUPON BELOW 


ALLIED RADIO, Dept. 8-J 
P.O. Box 4398, Chicago, lll. 60680 


e STATE ТЕ: 


готосоооооовоовооовое 


START A MONEY- MAKING BUSINESS 
FOR LESS ss $30! 


You can have your own lifetime business right at home 


...work in spare time ... апа make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start, how to grow. You don't need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90¢ of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying 
business of your own. 


Just Mail Coupon—No Salesman Will Call = BOOK 
BELSAW SHARP-ALL CO., Stan Field, Pres. 
7083 Field Bldg., Kansas City, Mo. 64111 
Name 

Address 
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Send 25¢ For Big Catalogs Showing 
Finest Bargains In U.S.A. On Surplus, 
Excess Inventory, Regular Factory Lines. 
SATISFACTION OF MONET RACK GUARANTEE 


DIAL TELEPHONE 


& (ITEM 571&.P |... home 
үре prone uted om all tele- 


| Lowest Prices On... 


HYDRAULICS COMPRESSORS 
SURVEYING gots 


phone ‘ysiems lae as extens- 


5 
iom TS main phone a priwmone WINCHE POWER PLANTS 
iyi lems Furnished wi Th d-prong CAs SPEED REDUCERS 
иіељанат plu Excellent con- 
оме. сот Sen р cog Pie | WELDERS  wEINOCULARS 
ELECTRONICS SPRA YING 


$6. 00: инсои _MANY OTHERS 
SURPLUS CENTER ‘Zip Code 68501. 


CAMERA 
Sea CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


* ieciode money fer postage вай 
fave os collection fees. Eneoun 
money refunded immediately 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. PT, Englewood, Colorado 80110 


REPAIR HYDRAULIC JACKS Ж 
Earn while you learn at home, Millions of jacks 
in gas and auto service stations, trucking firms, ^ 


body shops, riggers, factories and farms need 


servicing ... most of which you can learn to 
repair. We show you HOW. Start spare time in 
your basement or garage. Big opportunity for 
mechanics. ACT NOW! 

и Write for folder No. PS-9 and free bonus offer 


ДШ; JACK REPAIR MANUAL "Y INC. 


А Р. О. BOX 3 ° STATEN ISLAND, N.Y. 10314 


I-N-V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— Are technical 
problems holding you back? Universal inventions has helped in- 

veators all over the world—just like yourselfi—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 
pid i sell your invention or pay you a cash bonus. Write for 
etails 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


DRAINS cellars, cisterns, wash tubs; Ф 


JR IRRIGATES - CIRCULATES - SPRAYS 8.95 


1,001 uses. Stainless shaft. Won't rust or clog! Use 
1/6 HP motor or larger...%34 HP for up to 2,400 GPH: 
450 СРН 80° high; or 1.800 СРН from 25’ well. 1" 
inlet; 34” outlet. Coupling included free. $8.95. 
HEAVY DUTY BALL-BEARING PUMP. Up to 5.200 GPH: 
m or 3,000 GPH from 25' well. 115" inlet; 1" outlet. $12.95 

Postpaid if cash with order. MONEY BACK GUARANTEE 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N. J. 08502 


. ENJOY FLYING YOUR OWN BENSEN 


A THE GYROCOPTER—EASY TO 


$ 
x 
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BUILD—SIMPLE, SAFE TO FLY 


Acclaimed by novices and 
pros around the world. Low- 
est cost flying. Kits available, 
also building plans and flying 
instructions. Get 3-View Draw- 
ings, specs, photo for $3, or 
of Gyroglider $2. 
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__ BENSEN AIRCRAFT CORP., Dept. PS-97 
. Raleigh-Durham Airport, Raleigh, N . C. 27602 
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j E-Z Lesson Course, 
Importer-to-you | Year' i ; H h C 
2 аг'ѕ Music Supply, | RUSI oup on 
Prices Music Stand, Straps, | 


Free Color edi 
Easy Terms • Low as $7.95 a Month ааа cone 
ж Rush coupon for proof you save up to 50% T Accordion Corp. of America, Dept. P-97 : 

[| 


and Case... Many More! 


Ж off retail prices of comparable accordions! BUY : 5535 W. Belmont, Chicago, lll. 60641 
m DIRECT — Low Importer-to- You prices. World’ 5 g vend FREE Catalog of Accordions, Amplifiers g 
bw largest accordion dealer. All famous makes. 42 # —Selection Guide, Color Chart, Discount Prices. I 
=) | we New Electronic & Standard models, Amplifiers. I - 
3b! 27 Popular “Button type" accordions, too! Lifetime Ù МАМЕ " 
y "VC | Performance Policy. Money Back Guarantee. Easy Ё 3 
terms. Big Trade-In. Color Catalogs, Selection f ADDRESS : 
Guide and Discount Prices—F REE! : — кеа, ~ 
ACCORDION CORP. OF AMERICA І [] Check here if you have a Trade-in. a 


Dept. P-97, 5535 W . Belmont Ave., Chicago, I!. Nui ash c RES d e QI a c m шк 


New Table Top Invention Puts You In... Now Freg | | Inventors! 


PROFITABLE R UB BER | | List of 231 manufacturers 
STAM p BU S | К F S S looking for inventions 


| Thousands of inventors gladly paid $2.00 for a copy of 
Home Operators now make | this valuable list compiled at great expense by The In- 
$16.50 AN HOUR in Busi- ventor's Press. It lists the names and addresses of man- 
ness once monopolized by . ufacturers in many different categories; lists the kind of 
өтөн ie compan ee = n N \ | invegtions they will consider; and gives 
угрлар «enit Gals Denali redake dii | the fame of the individual to whom to 
on new, low-cost table top machine. ОЙ write concerning your invention. As 


Take 27 cents worth of material, : 4 | i 
ee erfect stamps, the kind businesses | DET eo e eR has performed sales serv 


and offices now buy by the dozen at $2.75 each. Make up to ices for hundreds of inventors, we 
$16. MN кош, Дар үп ирге, Mig your а homs. DN | bought up a limited number of these 
machine on kitchen e using ordinary electrical outle 

Make any kind of stamp. We'll 1 send you free information | current lists and, while they last, will 
without obligation about this established, highly profitable | send a copy free and without obliga- 


business. We'll even help finance your start. For free 
information send name and address today on в postcard to: 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-KT, Chicago, Ill. 60626 


tion to any inventor who wants to find 
a buyer for his invention. 


FREE for the Asking—Just Send Name 


- | Send пате and mailing address on the coupon and the 
list will be mailed to you free and postage prepaid. We 
will also mail, free, complete information on the sales 
services we have performed for other inventors. Supply 
is limited. To be sure of getting your free copy, write 
at onceto Kessler Sales Corporation, Dept. D-79, 
Fremont, Ohio 43420. 
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: Кеш Sales Corp., Dept. D-79, Fremont Ohio 43420 


I have an invention which I would like to sell. Please send 
me a copy of the list of 231 manufacturers who are looking 
for inventions. Also mail information concerning the sales 
service of your organization. No charge. No obligation, 
and no salesman will call on me. 


You Can Have a 


STRENGTHEN your voice this tested 
scientific way. Yes—you may now be able 
to improve the POWER of your speaking 
and singing voice . . . іп the privacy of 
your room! Self-training lessons, mostly 
silent. No music required. 


FREE BOOKLET 


Write today for, Euzene Feuchtinger's great booklet ‘‘How to Develop 


a Successful Voice.'' It's absolutely FREE! You must state your age. Name 

Booklet mailed postpaid in plain sealed envelope. No salesman will 

bother you. Send your name and age RIGHT NOW! Address 

PREFECT VOICE INSTITUTE, 325 W. Jackson Blvd., Studio JT-1 Chicago, Ill., 60606 State 
Сиу ——————r— Zip 


x, LEARN TO EARN! 


f E: \ NT: CORRESPONDENCE * NO HOME STUDY * CONTRACTOR OWNED * VA APPROVED 


aw © @ Students train on the machines they © Western's graduate students аге 


will operate readily accepted for employment 
Ф All training by fully qualified in- € Many courses of study are offered 
structors WRITE TODAY FOR FREE SCHOOL 
© Students live at the school | .. CATALOG 


OF HEAVY EQUIPMENT OPERATION 


Associate member of Associated General Contractors and A.R.B.A. 


BOX 510 e WEISER, IDAHO 


PROGRAM 


for owning your 
own profitable 
business 


If you're interested in a business of your own, 
then you want to know which offers the greatest 
potential, growth, and earnings. You want to 
know how you will be helped to reach your goals 
. +» quickly, securely. 

We have a booklet showing exactly how an 
A to Z Rental Center Franchise offers the right 
man unlimited opportunity in the big, booming 
rental field. How you can invest $7,500 to 
$18,750 depending on the inventory plan best 
suited to your market and make an exciting 
future for yourself in a prestige, growing and 
profitable business. The booklet—A Guided Pro- 
gram for Owning Your Own Profitable Business 
—gives you in greater detail the ABc’s of the 
rental field and your future with A to Z. In it 
you'll read about our A to Z Full-Support 
Management Program which gives you day-to- 
day guidance to assure a profitable operation. 
You'll receive complete training at the A to Z 
Owner-Management School; site selection assist- 
ance; 10095 rentable inventory; year 'round 
advertising and business building promotions; 
plus continuing help by our in-the-field business 
development specialists . . . and we offer much 
more, including computerized accounting serv- 
ice. Read about this great opportunity. Send 
for the booklet today—no obligation. 


Warren S. Claussen, Vice President 
A A to Z Rental, Inc. 
| Federal Reserve Bank Building 
i 7A Suite 1675-5 
164 W. Jackson Blvd., 
; Chicago, Illinois 60604 
= Phone: Area 312, 922-8450 


A SUBSIDIARY OF NATIONWIDE INDUSTRIES, INC. 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles, computers, radar, automation. Basic & advanced 
courses. Engineering Technology and Electronic Tech- 
nology curricula both available. Assoc. degree in 29 
mos. B.S. obtainable. G.I. approved. Start Sept.. Feb, 
Dorms. campus. H.S. graduate or equivalent. Catalor. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S. VALPARAISO. INDIANA 
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Now you can use this ONE power-feed shop to turn rough lum- 

ber into moldings, trim, flooring, furniture... ALL popular pat- 

terns. RIP... PLANE... MOLD... . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost . . . You can own this power tool for only $30.00 down. 
Send postcard today for complete facts. 


BELSAW POWER TOOLS, 9281 Field Bldg., Kansas City, Mo. 64111 
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BUY FACTORY DIRECT! 
1 s Dye МІМІ-ВІКЕ f 
liL oi» 
) 4 cycle 
engine 


* Automatic 
clutch 


For about 30c a day you can own your 
own mini-bike! Welded kits (with 
engines) complete for $109.95! 

RUSH 25c for details on all 

models! 


BIRD engineering, Вох 427, Dept. 4, Omaha, Nebr. 68101 


DON’T TOUCH! 

| : E 

... . the amazing new ZONAR proximity switch. Just wave 
your hand and turn on the lights from a distance! ZONAR 
detects nearness of the human oody ! Operates on standby with- 
out current. Lasts for years. Hundreds of practical uses for 
fun, convenience, economy and security, Money-back guarantec. 
Only $12.85. Complete information FREE. Claremont Prod- 
ucts (ZONAR), 860 Reed Drive, Claremont, Calif. 91711. 


Des All Thie > SNOWMOBILE 
4 | e BULLDOZER 
— а LAWNMOWER 


— Complete line of Attachments 


CATALOG 506 - PLANS & PARTS PRICE LIS 


qe nat 
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C. F. STRUCK CORP. CEDARBURG 2 Wisc. ERU Do у. 


ENROLL—EARN YOUR DEGREE 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 
losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 


Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. 


AMERICAN BIBLE INSTITUTE 
Dept. SP, 408AW.75thSt., Kansas City, Mo. 64114 


WHEN WRITING TO ADVERTISERS 
PLEASE MENTION POPULAR SCIENCE 


SHOOTS THRU 100 aiem 
PAGES-THIS BOOK! @ 


B-B SHOT’... e 
ë MAKE THIS TEST... Load your 


‘BB Shot’ and fire against this magazine. Notice that it drives 
BB's through more than 100 pages. Though only 2” long x 1 
in diameter, this pocket-size device has amazing power and 


| accuracy. Use it for targets, pests and hunting. Scientifically 


designed for high power, operating ease and safety. „ 
FREE! Get the ‘BB Shot’ now—we'll include an extra Velocity 
* Cone and FREE Target, BB’s and Automatic BB Dis- 
penser . . . all for only $1.98 ppd. 3 for $5.00 ppd. Money Back 
Guarantee. Not sold to N. Y. C. residents or minors 
GRAYSON CO. • Dept. 0-64, 210 Fifth Ave., N. Y. 10 


MONEY-BACK ..................................... 
GUARAN TEE Address........ e 
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OPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 
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WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of $15. 
Wt. 2 Ibs. $6.95 Ppd. Order Stock No. 
50,225N. Mtd. with light, to demonstrate 
electricity. $11.95 Ppd. Order Stock No. 
50,365N. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 


INSTANT CHEMICAL LIGHT KIT 


Produce instant illumination without heat, 
flame, electricity. Make emergency flash- 
light, write messages in the dark, create 
spectacular ''magic'' effects, mark trails, 
targets, edges of steps & doorways, etc. 
500 times brighter than average highway in 
moonlight. Lasts 15 min. to 4 hrs. depend- 
ing on control factors, indefinitely when 
sealad. Kit incl. chemical in 5 forms. $5 
Ppd. Order 3260,647N. Edmund Scientific 
Co., Barrington, N.J. 08007. 


GIANT WEATHER BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, temp. Made of heavy 
duty neoprene. Inflate with vacuum cleaner 
or auto air hose; or locally availible helium 
for high rise. 8' diam. $2 Ppd. Order Stock 
2+60,568М. 16° diam. $7 Ppd. #£60,632N. 
Edmund Scientific, Barrington, N.J. 08007. 


rt 


“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom— your ''treasure'" haul can be out- 
board motors, anchors, other metal valu- 
ables, 5-lb. Magnet is war surplus—Alnico 
V Type—Gov't. cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wa- 
ter. $12.50 Ppd. Order Stock 2270,571N. 
Edmund Scientific, Barrington, N.J. 08007. 


AMERICAN MADE OPAQUE PROJECTOR 


Projects illustrations up to 3"x3V5", en- 
larges them to 30" x 35" when the screen 
is only 6!/; feet away. No film needed. 
Projects color or black and white. Primarily 
intended for children. Operates on 115 V, 
A.C. 6 ft. extension cord and plug included. 
Operates on 60 watt bulb, not included. 
Size 12"x8" x4!" wide. Weight 1 Ib. 2 oz. 
Plastic case. $7.95 ppd. Order Stock 2 
70,199M. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 differ- 
ent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Order yours now. $3.50 Ppd. Order Stock 
2:70,205M. Edmund Scientific Company, 
Barrington, New Jersey 08007. 
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FANTASTIC NEW PSYCHEDELIC ART 
Optical psychedelic plaques. Run gamut of 
color dynamics from harmonious to antago- 
nistic. Slightest movement produces un- 
believable color, depth, pattern changes. 
Selection of 10 large plaques. Most popular: 
14'" x 14'"* KALEIDOSCOPE— $6.50 Ppd. 
#70,911N. 8 x 14" SUNBURST— $3.50 
Ppd. 3270,912N. SAMPLE SET of 10, 24" 
DISCS—$4.00 Pod. +60,675N, (make 
unique buttons, ornaments, jewelry, mo- 
biles). Edmund Scientific, Barrington, N.J. 
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NEW MODEL DIGITAL COMPUTER 


Solve problems, tell fortunes, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes. Colored 
plastic parts easily assembled. 12"x31!/^" 
x434". Incl, step-by-step assembly dia- 
grams, 32-p. instruction book covering op- 
eration, computer language (binary system) 
programming, problems & 15 experiments. 
$5.98 Ppd. Order Stock 7270,683N. Ed- 
mund Scientific Co., Barrington, N.J. 08007. 
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GIANT FREE CATALO 


Completely new 1967 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops. Shop by mail. No salesman will 
call. Write for Catalog ''N'' to Edmund 
biles). Edmund Scientific, Barrington, N.J. 
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SHOPPERS’ MAR 


A selection of products available by mail for Popular Science readers. 


All merchandise sore on a money back guarantee. Order directly from advertiser. Please include your zip code. 


8MM LAUREL & HARDY MOVIES 


Choose from over 50 titles , . 8mm, 
lómm, some Super 8. Standard 400-ft. 8mm 
silent version of their Academy Award win- 
ning ''Music Box'' only $12.98, postage 
556. 100's of other movies with stars like 
Fairbanks, Chaplin, Pickford . . silent, 
sound, some color. Also 35mm 2" x 2" 
travel and scenic slide sets with up to 100 
slides. FREE 44-page tabloid-type catalog. 
Blackhawk Films, 94 Eastin-Phelan Bldg., 
Davenport, la. 52808. 


AUTOMARK®) DIAL TIRE PRESSURE GAUGE 


Always keep your tires in safe shape with 
guaranteed accuracy. AutomarkR), the 
World's best-selling tire gauge—helps im- 
prove steering, cornering, braking, tire life, 
gas mileage. Only $2.19 including handy 
case. Buy it where you buy car accessories, 
or send check or money order to Automark 
Division, Jay International Corp., Dept. PS, 
615 West Colfax Street, Palatine, Illinois 
60067. 


250-FT. CIRCLE ROTARY SPRINKLER 


Windproof inspired design—like a fire 
pump—sprays flat trajectory virtually unaf- 
fected by even stiff winds. Water hugs 
ground, soaks under windows without a 
drop going thru windows. There's no back 
spray. Pick it up, move it, adjust it. When 
you lift it, it stops rotating. No need to 
shut off water just to move it. Dial your dis- 
tance. Get full distance or just ten feet. 
$12.96 ppd. Marshall Fire Pump Co., Dept. 
Р5-9, 622 W. 67th St., Kansas City, Mo. 
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FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 А-11 
Northeastern, Dearborn, Mich. 48126. 
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THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color iden- 
tification. Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive 
with us, Meredith /Country Club, Dept. PS-9, 
310 West 9th St., Kansas City, Mo. 64105. 


е 5 
Wap tu 
par 


E. : US ue a 
Е; " ^ at ла 3 
25] БУ ү! 
= * L 
p Reeser REN ^ ; А З 

de 


80,000 CANDLEPOWER BEAM LIGHTS 


New, smooth, tough polypropylene. Uses 6 
reg. flashlight cells in 3-cell length. Tre- 
mendous, piercing beam on land. Cuts thru 
fog & smoke. Made to pierce murky depths 
& withstand pressures of underwater opera- 
tion. On land its beam leaps out for 20 
miles. llluminates objects a mile away. Used 
by skindivers, police, fire depts., etc. Rub- 
ber switches, blinker & unbreakable lens. 
$8.39 ppd., 6 for $5.95 each, ppd. Free- 
man Electric, Dept. PS-9, Freeman, Mo. 


SELFWINDING WATCH AT 1/; U.S. PRICE 


Type G: $14.95; Precision full automatic 
calendar watch, never needs winding; 100% 
waterproof, shockproof; All stainless steel 
lifetime case; 17 jewels; Anti-magnetic; 
Electronic timed; Stereo diamond cut dial: 
Unbreakable mainspring. Type B2: $7.95; 
Auto date, no selfwinding; Other same as 
Type С. l-yr. free service guar. Add $1.50 
for Reg. Airmail (1-3 watches). Send M.O. 
or Cash (no pers. checks) to S.K. LEUNG, 
IDA, GPO Box 15967, HONG KONG 


LOOK TRIMMER. . . BE TRIMMER 


If your waistline isn't what it should be, 
and you are seeking to improve upon its 
appearance FAST! Order the newly designed 
'""Exer'" Kit TODAY! You'll look and feel 
trimmer than you have in yeors. Just send 
your waist size together with check or 
money order for $2.95 to House Of Health 
Products, Inc., Dept. PS-14, 310 East Ist 
Street, Dayton, Ohio 45402. 


VALUABLE ELECTRICAL KNOW-HOW 


"How to Be Your Own Home Electrician," 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.50. Popu- 
lar Science Skill Books, 44 Hillside Ave., 
Manhasset, N.Y. 11030. 


MAIL 
ORDER 


BE READY IF FIRE STRIKES 


Have this UL approved Fire Extinguisher in 
kitchen, workshop, garage, car, boat— 
wherever fire may hit without warning. 
Handy, compact 17-ounce size, only 914" 
long, fits glove compartment. Dry chemical, 
highly pressurized with see-at-a-glance 


pressure gage, to fight electrical, gasoline, 
oil and grease fires up to 10 feet away. 
Send $4.95 for each extinguisher, postpaid, 
1133, 


to Brooklawn Products, P.O. Box 


Fairfield, Conn. 06430. 


$70 AIR-GUN ONLY $29.95 


Complete with chisel, this 3 lb. Air-Gun 
rips into metal, chips concrete, drives pins, 
etc. Delivers 5500 2" strokes minute. 
Operates on 3 to 5 hp. compressor. Made 
especially for gov't and manufacturer made 
too many. At only $29.95 ppd. while they 
last, a $70 value. Try it and see. Additional 
attachments for exhaust pipe cutting and 
other special uses—$9.00. Meredith Separa- 
tor, PS-9, 310 W. 9th Street, Kansas 
City, Mo. 64105. 


TOOL SKILLS BY-THE-NUMBER 


“Нәм To Use Hand and Power Tools,’’ by 
George Daniels. Complete tool-by-tool cov- 
erage—everything from  try-square tech- 
niques to versatile new power tools, clearly 
explained & illustrated. How to choose & 
get top results with basic saws, chisels, 
rasps, drills, routers. Special chapters on 
glues, clamps, abrasives. Plus shop safety, & 
project debugging. 6” x 914". Many photos. 
Only $1.50. Popular Science Skill Books, 
44 Hillside Ave., Manhasset, N.Y. 11030. 


SHOPPERS’ 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 
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FOR TALL OR BIG MEN ONLY 


We specialize in farge sizes only. Famous 
ARROW, McGREGOR, MANHATTAN Perma- 
nent-Press Sport and Dress Shirts . . . bodies 
4" longer, sleeves to 38", necks to 22". 
Also Jackets, Slacks, Sweaters, Robes. 80 
SHOE STYLES SIZES 10-16 AAA-EEE. 100% 
Guaranteed! Sold by Mail Only. Send to- 
day for FREE Catalog. KING-SIZE, Inc., 
/947  King-Size Bldg., Brockton, Mass. 
02402. 


Thousands of i 
exciting tool 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Glue Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-9, 107 
Walnut St., Philadelphia, Pa. 19106. 


BUILD THIS “ALL WOODEN” CLOCK 


Complete plans for the most talked about 
show-piece in town. This clock is 100% 
wood, all working parts fully visible. No 
special tools req. Separate hour, minute & 
second hand, weight driven, keeps perfect 
time. May be mounted in large grandfather 
case or displayed on pedestal. The simplest, 
yet most unique item for the woodwork 
hobbyist or clock enthusiast. Plans only $3. 
R. D. Thomas, 1412 Drumcliffe Rd., Win- 
ston Salem, N. C. 27103. 
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SUPER SAW CUTS ANYTHING 


Attaches to any hacksaw. Half-ounce rod 
slices thru materials a hacksaw blade can't 
scratch. Cuts curves & notches as easily as 
straight slots. Slices glass, glazed tile, mar- 
ble & tool steel like cheese. Solves any cut- 
ting problem. Saws easily thru welds, 
dowels, stainless steel, titanium, plastics, 
etc. Long lasting; durable. 10095 guaran- 
teed. Special offer $2.98 or 2 for $5.50 
ppd, International Fiberglass, Dept. PS9, 
331 W. Merrick Rd., Valley Stream, N.Y. 
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USE THOSE BABY FOOD JARS 


Handy Dandys are sturdy, plastic caps that 
snap into lg" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries, Inc., 
P.O, Box 244, Dept. PS-9, Wickliffe, 
Ohio 44092. 


fw 
FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-97D, 
531 32nd St., Union City, N.J. 
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HIGHWAY ROBBERY 


CALCULATOR'S CUNNING LIFE AROUND US 


Here's a book that can save you 
literally hundreds of dollars. You 
learn how to avoid new car deals 
that trick you into buying things 


Like to be the guy who's quick with 
figures—the man who's got the 
answer while everybody else is 
still struggling? This book reveals 


This book proves dramatically that 
fact /s stranger than fiction. With 
50 superb photographs and over 
100 drawings, you explore the in- 


you didn't want... time payment all the short cuts! For example, it credible doings of animals, plants, 
schemes ... speed traps that vic- usually takes 14 steps to multiply insects, and micro-organisms. 
timize out-of-town drivers . . . car 135 by 135. This book shows you You'll learn about a fungus that 


repair cheats who overcharge for 
shoddy work—the small minority 
of crooks who blacken the name 
of the vast majority of honest auto- 
motive mechanics and business- 
men. There's a 14-point checklist 
for buying a new car (which alone 
can save you hundreds of dollars) 

. detailed facts about speed 
traps across the country —hun- 
dreds of valuable pages. 


YO id mine О 
THE UNHANDY MAN 


POPULAR SCIENCE BOOK CLUB 


DUR FIRST 
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t dollar-saving 1n 


$ GUIDE TO HOME REPAIRS 


how to do it in 2 steps—without 
pencil and paper! You learn how 
to turn long division into rapid 
short division . . . how to multiply 
large numbers without carrying... 
dozens of short cuts. Makes math 
more fun and simplifies work in 
your shop, at home, or on the job. 
SAMPLE: To multiply any number 
by 25, just take !4 of the number 
and add 2 zeros (32 х 25 = 800)! 
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snares worms with lasso-like loops 
... а beetle that buries dead ani- 
mals ... horned toads that squirt 
stinging blood from their eye lids. 
And much more. Said Curt Car- 
penter of Reading Rack: "Fine 
contribution . . . the mysteries of 
life will be more easily understood 
. .. revealing and sometimes 
shocking truth about all land or- 
ganisms, including man." 


44 Hillside Avenue, 


'" Manhasset, N. Y. 11030 


You can speckle-paint your car trunk 

This new fast-drying aerosol spray paint 
will stick to any surface and is primarily in- 
tended for speckle-painting the interiors of 
car trunks. Combinations include gray and 
white, beige and white, black and gray, blue 
on blue. Tempo Speckle Spray. $2.95. 
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WHAT'S NEW 


FOR YOUR CAR 


Now you can learn а language , 
while you drive 

A new study kit offers four lan- 
guage courses on stereo-8 tape— 
French, German, Italian, and 
Spanish. Each cartridge contains 
a minimum of 75 minutes of in- 
struction. The tapes were devel- 
oped by RCA in collaboration with 
the Institute for Language Study. 


New auto-grease remover 

Know about a brand-new con- | 
centrated degreaser called Grease- | 
Eater? You wipe or brush it on. 
then sponge or hose it off. It will 
work on engines, mowers, drive-1 
ways, garage floors, and work 
clothes, says Prestone. А опе- 
quart can costs $1.59. 


Strobemeter gives you a fast r.p.m. check 

A high-intensity light in this Strobemeter 
"stops" rotary motion. For use in ignition 
timing, you can clip the instrument to any 
12-volt battery. It shows r.p.m. from 0-1,500 
(wide scale) and 0-6,000 (narrow scale). 
Marquette Corp., Minneapolis. 


Call it "expansion''or 
"mushrooming" or anything 
you want. 

Without it, a big-game 
bullet isn't worth the powder 
to blow it out of the barrel, 

That's why so many 
shooters put their faith in 
corus-lockus Remington— 
the deadliest mushroom. 
Апа why ''Core-Lokt'' drops 
more big game each year 
than any other bullet. 

It figures. ''Core-Lokt'' 
mushrooms to over twice 
its original caliber. Yet holds 
jacket and core in one piece 
for maximum penetration. 

Result: More shocking 
and stopping power than any 
other bullet you can name. 
Sure, there are other 
big-game expanding bullets. 
But none of them are 
constructed quite like a 

"Core-Lokt'' from Remington. 

In three bullet types, 26 
different big-game calibers, 
52 separate loadings. 
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Remington and "Core Lokt" ors Rea. U.S. Pat. ОН. by Remington Arms Company, Inc., Bridgeport, Conn. 06602. In Canada: Remington Arms of C onde i limited 
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PLASTIC WOOD... 
IT WILL 
STAY FIXED! 


That chair won't keep coming “unstuck” when 
you use the great little fixer-upper: PLASTIC WOOD. 
It's the way to fix anything made | 

of wood...because when it һага- 
ens, it’s just like wood, Handles 
easy as putty. Does a “pro” job 
on busted furniture, loose screws, 
filling nicks, gouges—you name 
it! Great outdoors...resists 
weather.5 colors,so you сап 
match the job you're working 
оп. Don't be without PLASTIC WOOD! 


| А repairman can cost | 
$15 a shot. — | 


That's using his head! 


In Beetown, Wis., is a deputy sheriff 
named Rollo Jamison, and he got fed up 
with pulling out the antenna on his radio 
when on foot patrol. So he attached an 
aerial to his helmet. A coil makes it the + 
equivalent of 102 inches in length. 
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3-IN-ONE costs 
1C a shot. 

You can head off many un- 
necessary repair bills, with a i a Cae. rm 
few drops of 3-IN-ONE Oil! At last—an easy-to-read thermometer 


uts down wear on movin 
i a things last leno. Hole. To those who have squinted hard at a 
3-IN-ONE can "— rust from getting started. When you fever thermometer—and who hasn't?—to 
spend good money for a sewing machine, power drill, get a reading, here's relief. This one slips 
bike, etc....shouldn't you spend a few cents to pro- into a viewer case, where the reading is 
tect them? Regular. Electric motor oil. Or handy new lighted and magnified. It's made by Mag- 
spray can. 3-IN-ONE...it's wise insurance. na-Therm, E. Northport, N. Y. 11731. 


60 | POPULAR SCIENCE 


This 2 level house and garage ES Dutch Bov-The Paint Division of National Lead 
were painted 4 years ago. The 
colors are so bright they look B 
like they were painted last B 
week. That's the superb color ЖШ 
retention of Dutch Boy 6 

Latex House Paint. ja 


| А beautiful house with a 
Ii beautiful paint job done in 

EN 1964. Dutch Boy Latex 

ll House Paint makes the 

| difference —200 years 

=) of paint-making 
experience. 


This house? Painted 6 years B 
ago and not one sign of peel- # 


(Penetrating Bonding Liquid], A 
e Dutch Boy Latex House Paint B 


from a sound previously 
^ painted surface for 5 years. 


This can has it all! Exclusive 
formula with 10096 pure acrylic 
latex. Plus 200 years’ experi- — — 
ence. Plus superior color 
retention. What more 

could you want from a 
paint? — 


makes the difference. 
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E - Somethin g 
so loaded with 


| 
should be Tan k-tracked invalid 's chair 


An automated invalid's chair that lays 


en a chance | sown tracks up and down stairs 


is being made in Germany. 'Two motors 

hi control the tracks; a third keeps the seat 

to fa Ine., | level. Power comes from any electric out- 
let and safety gears freeze if current 


| fails. Controls are pushbutton. Tracks 
lift for riding on the level. 


Classic not only shines, but protects your car's | 
finish like no other. Because it’s loaded with car- | 
nauba wax, the hardest, most expensive wax 
known. Classic rubs on and dusts off effortlessly. 
The ingredients do the work, not you. Does a | 
whole car — a big one — in less than an hour. | 
Waxes right in the sun without streaking. And the 
protection lasts longer than any other wax. 1 Ib. 
2 oz. tin is $5, good for at /east 6 full wax jobs. 
Try it. If you don't think it's worth it, return the 
rest and you'll get your money back. 
| 
| 


CLASSIC PRODUCTS, LTD. P-9 
2616 N. Tamarind Ave., West Palm Beach, Fla. 33407 


Enclosed is $- Lin check or money order. 
Please rush____cans of Classic Car Wax at $5.00 each. 


Name 


A make-it-yourself observatory 


Observatories cost a lot of money. R. H. 
Jones of Coventry, England, decided to 
save by building his own. The top, re- 
volving on ball bearings, is aluminum. 
Counterbalanced, it moves at a finger 
touch. Data Jones compiles from his 
back-yard observatory are accepted by 
the British Astronomical Association. 
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First dow 
. Five togo. 


' Beer after beer, the choicest product of the brewers’ агї: Everywhere. 


FALSTAFF BREWING CORP., ST. LOUIS, MISSOURI OMAHA = NEW ORLEANS * SAN JOSE * FT. WAYNE * GALVESTON * EL PASO * CRANSTON, В.І. 


15 your 
pipe tobacco 


a LE, 


Try Bond Street 
the great-tasting 
pipe tobacco that 
stays lit. This pipe 
tobacco burns cheerfully, 
faithfully, and flavorfully, right 
down to the bottom of the bowl. 

The secret is Bond Street's Old 

English cut—a combination of flakes 

for even burning and cubes for slower 
burning. The taste is almost matchless, too. 


A product of 
Philip Morris Inc. 


е » 1 i 
Е ене | 


м — ^. Get this 32-page full color book 
T3 . written by experts. Tells how to obtain 
' professional finish on interior and 

| > exterior natural wood. Floors, wall 
1% Al paneling, antiques, boats, many more. 
ЖЕ; “St Only 25 cents p.p. Send coin today. 
McCLOSKEY VARNISH COMPANY 


DEPT. PS-97, 7600 STATE RD., PHILADELPHIA 36, PA. 
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World’s biggest Pelton wheel 


A Pelton wheel is a form of waterwheel 
with double cups to make it revolve for 
power generation. It was named for U.S. 
inventor Lester Pelton. This one, the 
world's biggest, was built in Switzerland 
for the American Pacific Gas & Electric 
Co. It produces 227,000 hp., uses 1,600 
cubic feet of water a second. 
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"Square ring" becomes octagonal 


A new kind of boxing "ring" still is not 
round, but it's rounder than the old square 
kind. It's octagonal. This one got its first 
workout at a West Orange, N.J., armory. 
Steel-framed, it's produced by the Pre- 
mier Products Co., Kearny, N.J. 
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Textured Wormy Chestnut Marlite 
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Textured Leather Marlite 


-— 


Textured Tapestry Marttte- 


How to put the Marlite Touch 
In your next paneling project. 


The Marlite Touch is texture. Texture you 
can actually see and feel. And now you 
can add this new dimension to the walls 
in any room with Marlite Textured Panel- 
ing—available in the four authentic re- 
productions shown above. 

Like to do it yourself? You can remodel 
a room in a weekend with Marlite. Easy- 
to-handle Planks or Panels go up fast over 


7 old walls. Step-by-step instructions in 


Aarlite prefinished hardboard 
paneling goes up fast with 


every carton. 
And soilproof Marlite stays new-look- 


New! Handbook 
of Professional 
Decorating Ideas. 
Send 254 for 
24-page, full-color 
brochure plus 
how-to-do-it 
information. 


ing far longer than paint or plywood. Its 
wash-and-wear plastic finish resists stains, 
wipes clean with a damp cloth. 

See all 70 beautiful Marlite colors, tex- 
tures and patterns at your building mate- 
rials dealer. This weekend? 


Marlite 


plastic-finished paneling 


ANOTHER QUALITY PRODUCT OF MASONITE& RESEARCH 


Marlite Division of Masonite Corporation 
Dept. 926, Dover, Ohio 44622 
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Кж 3 


Д 
A. 


аў 
Е 
ig x 


в 
or 
T 


е: 
a 
im " 
[r 
* d 


Тһе пем. 
top-powered ~ 


Г ка. ла ы = liga | -a ә JÉ 
Ete. Me fe." " a n i 


E =” 


A Scout is power to follow the deer 


The deer knows no roads. It follows its instinct over wooded hills and deep into hidden valleys. 
And you can follow it there with the power of the new INTERNATIONAL* V-8 SCOUT*, 

Follow your outdoor urge to your nearest INTERNATIONAL Dealer. See the go-anywhere, do- 
anything SCOUT, and feel the power of its new V-8 engine and all-wheel drive. You'll experience a 
man's kind of driving pleasure. The SCOUT also gives you the choice of two tough, economical 4-cyl- 
inder engines. You'll be surprised how low SCOUT prices are, and your INTERNATIONAL Dealer is 
ready to make a really good deal. International pu ! | | 
Harvester Company, Chicago, lllinois 60611. лї . INTERNATIONAL HARVESTER COMPANY 


SCOUT is the registered trademark for a vehicle manufactured exclusively by International Harvester Company. 


Experts reveal 
the true story 
about motor oil 
and oil additives. 
- You'll see some 
brand names, too 


Popular 
Science 


RES. US, PAT. OFF MONTHLY 


FOR YOUR CAR 


Ву C. Р GILMORE 
ILLUSTRATION BY KEN THOMPSON 


W... the '68 cars come out next month, they'll bring 
with them one new feature you may not even have thought 
about: They’ll be harder than ever on motor oil. 

This year, every new engine has been equipped with 
positive crankcase ventilation — PCV —and an emission- 
control system, and this, brother, will put oil through its 
toughest trials yet. 

To make sure the oils at your service station will do the 
job in the new cars, Ford last May issued a new, more rigid 
standard for oils to be used in Ford cars. General Motors 
probably will have done so by the time you read this. 

To the oil companies, it's an old story. Engines have 
been getting tougher on oil for years. To compound the 
situation, the car makers have steadily lengthened the 
period between drains. Oil makers, consequently, have had 
to upgrade their product continuously. 

But the constantly changing standards don't affect only 
the oil companies. 'T'hey affect you, too. How do you know 
which oil is best for your car, which meets the new stan- 
dards? What if you have an older car—what kind of oil does 
it need? What makes the difference between an oil that will 
do the job and one that won't? What about the super- 
premium oils that sell for $1 or $1.25? Are they worth the 
price? What do they do that the others don't? 

The questions never end — and never seem to get good 
answers, either. How often should oil be drained? And why 
do different auto makers give different recommendations? 

And while we're at it, how about additives — all those 
cans on the shelf of every service station that promise 
quicker starting, smoother running, better compression, 
more power, less engine wear? What's in those cans, and 
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These oils meet GM's spec 4745-М; center 


group also meets Ford's M2C 101-B 
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a! " "n ing: * | do they work? All these questions have" 
= ree j The brand-name oils shown on Perfectly straight, clear answers. And 
y these two pages are some of they're easy to understand, once you have 

| & those that their producers have the basic facts. 

LE affirmed meet or exceed the 
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auto-maker specifications dis- : oil s two big jobs. Oil is a busy performer i 
cussed in the story. The group in the crankcase: | 
at left meets GM's 4745-M e It lubricates the engine. Even the 
(present spec); the center smoothest metal surface, seen through à 


HAVOLINE ор = ve апа peiow) met$ ~‘microscope, looks like the surface of the 


MOTOR оп. 101-B; group to right is repre- moon. When two metal surfaces rub 

| sented to be long-distance gether, the high points of one hit the high 
ai на oils ak ee all саг — points of the other. ‘These micro-meetings 
makers’ specs. Some manufac- , 
писе use Саас can for ois produce extremely high temperatures, 
of different quality levels (note creating a series of microscopic welds. The 
identical cans in several cate- welds break as the metal moves. 'T'his con-« 
опе): T TM on ie p stant welding and breaking produces rapid | 
Indicates whic Is whicn. NO | mU | 1 =: 
inference should be made about Wear. Wear сал. be reduced — а i 
oils not shown; some compa- by putting a thin film of oil between the 
nies did not meet our deadline; surfaces, thus keeping the peaks from 
others failed to respond; still meeting. 
пег тегизеп SS DICIS, e It cools the engine. The regular water- 
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These long-distance oils exceed all 
car makers’ specs 
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generated; some goes out in the exhaust. 
Oil handles the rest. 

Almost any oil of the right weight could 
do these two jobs — lubrication and heat 
removal. But there's a catch. Oil is also the 
engine's garbage-disposal system. If it 
doesn't do a good job in this department, 
the result is spectacular. A few months 
ago, Ford's chief lubrication expert, Ray 
Potter, led me down the hall of the com- 
pany's scientific laboratory in Dearborn to 
a room he calls his chamber of horrors. 
Inside are rows of long tables; on the 
tables, torn-down engines. All have been 
run 100,000 miles in taxi service — the 
roughest duty an engine can draw. But the 
difference from engine to engine is fantas- 
tic. One is so choked with sludge you can 
hardly see where the rocker arms are. The 
crankcase is one big pit of black goo; the 
rings are frozen into their grooves by what 
jooks like baked-on tar. The pistons are 
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coated with varnish. And the cylinder 
bores are badly worn. 

Beside this horror sits another engine. 
Its rocker galleries are clean, cylinder walls 
and pistons shiny, piston rings free, crank- 
case almost new looking, cylinder wear so 
slight you've got to feel carefully to find 
evidence of it. ““You could eat your steak 
right off here,” says Potter proudly, pat- 
ting the clean engine. “All of these engines 
had exactly the same kind of service, the 
same kind of maintenance. The only differ- 
ence was oil." 

Oil takes a terrible beating in today’s 
engines. And if it doesn’t stand up, the 
engine doesn’t. Here’s what the oil has to 
face: First, engines аге more powerful. То 
get more fuel into the cylinders, valves are 
larger and open wider. This means strong- 
er valve springs, putting more pressure on 
cams and lifters and producing rapid wear. 
The compression has gone up, along with 

Continued 
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What happens in an engine run on the wrong oil? 


Road tests, engine lab tests, and field tests in taxi- 
cab fleets tell the story on different oil formulations. 
The two engine blocks above, photographed in 
Ford’s lab, are from identical engines given identi- 
cal service—the only difference, the oil in the crank- 
case. The block on the left is not only heavily caked 


operating pressures and temperatures. 

Paradoxically, the main problem with 
these super power plants is that people 
don't use them at the high power levels 
they are built for. The U.S. Bureau of 
Public Roads says four out of five trips 
are for six miles—or less. But it takes up 
to 20 miles to get the oil up to proper 
operating temperatures. 

So here's what happens. Combustion 
in the cold engine is incomplete. Un- 
burned gasoline vapor leaks past the pis- 
tons into the crankcase, carrying soot 
with it. Each gallon of gas that burns 
produces one gallon of water. Most of it 
goes out of the exhaust in the form of 
vapor, but some squeezes past the piston 
and condenses on the cold crankcase 
walls. The resultant water then drips 
into the oil. 

The gas also contains scavengers de- 
signed to keep lead deposits from build- 
ing up in the combustion chambers. 
Scavengers, such as ethylene dichloride 
and ethylene bromide, contain, respec- 
tively, chlorine and bromine, two highly 
corrosive substances. When they end up 
in the blow-by, they create acid. 
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with black goo, the cylinder bores are badly worn. 
The one on the right shows no deposits and only 
slight wear. Photo on the facing page shows Ray 
Potter's "Chamber of Horrors" —now housed in long 
rows of metal bins—displaying engines run 100,000 
miles in taxi service, using various oils. 


This blow-by stew—water, soot, half- 
burned gasoline, acids—can give your en- 
gine terrible indigestion by forming a goo 
called cold sludge. You’d have a hard 
time finding a better substance for cor- 
roding bearings, gumming up oil pas- 
sages, clogging rings, producing sticking 
hydraulic valve lifters. 

Of course, engines don’t always run 
cold. Sometimes they run hot. Then the 
heat oxidizes the oil and bakes on a coat- 
ing of scorched hydrocarbons called var- 
nish. It can freeze valve lifters, bend 
pushrods, clog piston rings, and jam oil- 
relief valves. 

Preventing sludge and varnish. An oil 
must take all the garbage that pours into 
the crankcase and hold it harmlessly in 
suspension until oil-drain time. Some, as 
Potter’s chamber of horrors shows, can 
handle this tough job. Others can’t. Two 
things make the difference between them: 
the base stock the oil companies start 
with, and the additives they put in it. 
Additives come in a half-dozen major 
varieties and a flock of minor ones. Here 
are the ones that do the job: 

1) Detergents-dispersants. Oil men use 


1 


both terms, but the distinction is shady. 
Generally, chemists say detergent when 
they mean a metal-based compound (such 
as calcium or barium sulfonate) and dis- 
persant when they mean a substance 
(such as an alkyl succinimide) that does 
not contain a metal. Chemicals in this 
latter class are commonly called ashless 
dispersants because, unlike the metal- 
based detergents, they leave no residue 
when they burn. 

2) Antti-oxidants. Oil in contact with 
oxygen tends to oxidize, especially at 
high temperatures. 'The oxidized oil forms 
acidic compounds that cause rapid wear 
and corrosion. Compounds such as amines 
help stop the process. 

3) Corrosion inhibitors. Anti-oxidants 
don't stop all oxidation; besides, there are 
other corrosive products in the crank- 
case. “You get this so-called ‘mayonnaise 
sludge,' a pasty acidic mass in the crank- 
case," says C. V. Smalheer, a chemist at 
The Lubrizol Corp., one of the country's 
largest makers of additives used by oil 
refiners. “When that sludge contaminates 
the oil, you have a very virulent form of 
acid touching metal." Such chemicals as 
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organic phosphorus compounds, added to 
the oil, combine with the metal surfaces, 
forming a tough coating that acids can't 
attack. 

4) Anti-wear or ехігете-ргеѕѕиге · 
agents. As pressures on sensitive engine 
parts increased in recent years, wear rates 
increased, too. Some cars showed total 
camshaft failure in less than 2,000 miles, 
for example. Oil scientists found addi- 
tives the answer. Small amounts of 
agents like zinc dithiophosphate formed 
a tough surface film that virtually stopped 
such wear. 

5) VI improvers. Viscosity is a meas- 
ure of resistance to flow. All oils have a 
higher viscosity—they're thicker—when 
cold than when hot. That's bad. An oil 
thick enough to resist being squeezed 
from between moving parts in a hot en- 
gine can be so thick at low temperatures 
that the starter can't turn the engine over. 

Oil can be improved with substances 
called VI (viscosity-index) improvers. 
They thicken the oil more at high tem- 
peratures than at low. Added to thin oil 
—say something like a 10W weight—they 
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Design-drawing set, and how you 
use it, are pictured at right. Put- 
ting ball-point pen in hole of gear 
wheel, you roll wheel with pen 
around tacked-down gear ring— 
making, in this case, a rounded 
star. Other ring-and-wheel com- 
binations give other designs, in- 
cluding those at bottom of page. 
Combining these basic figures in 
various ways gives elaborate built- 
up patterns like the ones on op- 
posite page. Beginner must be 
wary lest wheel jump the track— 
but practice gives knack of keep- 
ing the gears in mesh. 


GEARS eR 
Fantastic 


With a sophisticated toy, you ca 0 ^ an apply its designs to homemade lamp- 


make a million striking designs— 
for practical use or just for fun 


By ALDEN P. ARMAGNAC 


Reviving gear wheels of an ingenious 
new drawing set, for children and grown- 
ups, too, enable you to make more than 
a million different ornamental designs. 
Since it’s done mechanically, no artistic 
talent is needed to create handsome deco- 
rations in black and white or colors— 
ranging from simple figures to fantasti- 
cally intricate patterns. 

Called the Spirograph, the sophisticat- 
ed toy is more than a plaything. You 


Samples show wide variety of designs made by 
rolling a gear wheel around inside of a gear ring. 
Each of figures above (reproduced one-half actual 
size) is drawn from start to finish without lifting 
pen from paper. Depending on gear ratio of ring 


shades, Christmas cards, and outlines for 
embroidery. Professionals have actually 
used the Spirograph to design fabrics for 
dresses, patterns for plates, and orna- 
ments used in printing. But for most 
people it will be enough to enjoy the fun 
of making the designs that the set pro- 
duces in fascinating, endless variety. 

It works like this. You put the tip of a 
ball-point pen through a hole in a little 
plastic gear wheel. Then, with the pen, 
you roll the wheel around the inside of a 
plastic gear ring that you’ve fastened 
with pushpins to a sheet of paper on a 
baseboard. 

Magically, as the wheel turns, the pen 
traces ornate curlicues. Sooner or later 
it returns to its starting point, completing 
a perfectly symmetrical figure—perhaps 

Continued 


and wheel selected, figure may have two to 105 
"points" or prominences, and wheel may travel 
around ring from one to 64 times to complete it. 
Choice of five to 35 pen holes in a wheel permits 
further variation in size and shape of design. 
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Designs, called ''trochoids," 
an oval, a star, a ring of interweaving 
lines, or a flowerlike design with 12 to 
105 petals. 

Roll the wheel around the outside of a 
ring or a gear rack, and you get other 
figures. To make still more, a ring itself 
( which has pen holes, too) can be rolled 
around a wheel, another ring, or a rack. 
Including these, the set's designs range 
in overall size from less than half an inch 
to more than a foot. 

A Spirograph set provides two gear 
rings, two gear racks, and 18 gear wheels 
of varying size; four ball-point pens 
(black, green, red, blue); drawing pa- 
per, baseboard, pins; instructions, and il- 
lustrated samples of designs. | 

Designs change with gears. Each ring- 
and-wheel choice yields a different kind 
of figure. In the set's 96-tooth ring, its 
32-tooth wheel makes a design with three 
"points" or prominences; its 50-tooth 
wheel, one with 48 points. To vary a 
figure's size and shape further, each gear 
wheel gives a choice of spirally arranged 
holes in which to insert the pen. 

Thus the set will make thousands of 
different basic or continuous figures, 
which can be drawn from start to finish 
without lifting pen from paper. But that's 
only a beginning. 

Built-up patterns. Elaborate composite 
patterns may be built up by combining 
as many as dozens of the basic figures in 
many ways. For example: 

€ A figure—say, an elongated oval— 
may be drawn repeatedly at different an- 
gles, starting a notch or two farther around 
the ring each time. 

€ Variations of a figure may be super- 
imposed, by using successive holes in the 
same gear wheel and positioning each 
start at the same angle, or at a progres- 
sively advancing one. 

€ Wholly different figures may be com- 
bined with pleasing effect—for instance, 
the seven-pointed ones that can be made 
with four different wheels. 

Counting all these combinations, the 
number of possible patterns must far ex- 
ceed the maker’s conservative claim of 
one million. Probably a confirmed Spiro- 
graph addict could spend the rest of 
his life happily doodling designs without 
ever repeating himself. 
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include shape used in Wankel engine 


While most figures are delicate trac- 
eries of fine lines, bold bands of solid 
black or color may be drawn, too. In 
some figures, lines crisscross so closely 
as to merge into a ring-shaped stripe. 
Bands of other shapes result if, instead 
of tacking down a ring, you rock it gradu- 
ally by hand along a tacked-down rack 
while making a design. 

Except for this one touch of freehand, 
all designs are mechanically made and, 
therefore, reproducible. When a pattern 
especially takes your fancy, you can re- 
peat it exactly—or try it over again in 
other colors. 

Fun for math buffs, too. You needn’t 
have a bent for math to enjoy the Spiro- 
graph—but if you have, it will fascinate 
you all the more. 

From the gear ratio of any ring and 
wheel, a math buff can figure out how 
many points a design will have. And 
he can predict just how many times the 
wheel must roll around the ring to com- 
plete the figure—a help in telling when 
to change colors, so as to distribute them 
symmetrically in a multicolored design. 

To mathematical pros, all the Spiro- 
graph’s basic figures are a kind they call 
trochoids. The combustion chamber of 
the promising new Wankel engine has 
the shape of a trochoid, resembling one 
made by rolling the 96-tooth Spirograph 
ring around the 72-tooth wheel. Naval 
architects have used trochoid curves to 
apportion ships’ displacement. 

New version of old idea. Precision ma- 
chines called rose engines have long 
served to engrave ornamental designs for 
paper money and engine-turned watch 
cases. Hand-cranked toy versions, with a 
moving pen, go back to the Victorian era. 
But it remained for an English engineer, 
Denys Fisher, to devise the Spirograph’s 
simple gear-within-gear scheme, апа 
take advantage of modern plastics to mold 
the gear wheels accurately and inexpen- 
sively. 

First marketed in England, the Spiro- 
graph set was voted the “educational toy 
of the year.” Now, priced at about $4, 
it is being introduced by Kenner Products 
Co., Cincinnati, in U.S. stores, and Amer- 
icans will have their chance to use it or 
play with it. is) 


Train tubes 
burrow under bay 


Tubes for high- 
speed trains are be- 
ing sunk in a trench 
dug across the bottom 
of San Francisco Bay 

. to cope with traffic 
congestion on that 
area's bridges. When 
the twin tubes are 
complete in 1971, they 
will constitute an un- 
derwater transit sys- 
tem six miles long, in- 
cluding Oakland and 
San Francisco  ap- 
proaches. Speed: up 
to 80 m.p.h. 
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Merry-go-round irrigation system 

A Nebraska company has devised a merry- 
go-round, self-propelled watering system 
that can water 350 acres in less than four 
hours. Made by Valmont Industries, it ro- 
tates on a pivot, is controlled by pushbutton. 
It is moved about by a tractor. 


y After a century—a new Monitor 

© You've read about the famous battle be- 
tween the Union Monitor and the Confeder- 
ate Merrimac in the Civil War. Now there’s 
a new Monitor—a U.S. Army gunship for op- 
eration in shallow Vietnam waterways. A 
fleet of the heavily armored vessels is being 


readied. The boats, resembling the old Moni- - 


tor, are rebuilt Navy landing craft. 
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Disneyland gets a “people mover” 


The electric motor and hard-rubber-tired | 


wheel in the foreground are part of the mo- 
tive power for a new transportation system 
at California's Disneyland called a “People- 
Mover." A three-quarter-mile track has 517 
such motors and wheels. The Goodyear tires 
engage hardboard platens beneath four-car 
"trains," propelling them along. 
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Report from the driver's seat 


JAVELIN SST: An Exciting 


A top racing driver tests the 
car American Motors hopes will 
spark their comeback next year 


By PARNELLI JONES 


PHOTOS BY JIM DUNNE/PS Detroit Editor 


“ 

l.. a real racy-looking car!" 

That was my instant reaction when I 
got my first look at American Motors’ new 
sporty Javelin. In some ways, it is way 
ahead of its competitors. 

Styling is not all that’s outstanding. 
Things I like best about this car are most- 
ly little features—innovations in design 
that you don’t expect to find in Javelin’s 
price range. Like outside door handles 
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that work with an easy pulling motion. 
Like the adjustable seat back that the 
driver, as well as the passenger, can en- 
joy. I also like the extra-fast angle on the 
windshield that emphasizes the long-hood, 
short-deck proportions of the car. 

My test car was the SST model 
equipped with front disk brakes and a 
special handling suspension that includ- 
ed a large-diameter sway bar, heavy-duty 
springs and shocks, and 5l5-inch rim- 
width wheels with wide-tread tires. 

Acceleration times averaged out to 
9.3 seconds from a standing start to 60 
m.p.h. Maybe not a world beater, but as 
fast as most people want to drive. 

Javelin shows up well on the road- 
handling course. It has all the qualities 
that make a car safe in extreme handling 
situations. It's also fun to drive. I put 
the Javelin through some tricky high- 


With 


New Spo 


and low-speed maneuvers in the sharp 
curves of American Motors’ new ride-and- 
handling course up at their proving 
grounds in Burlington, Wis. Here’s what 
I found out: 

The car definitely tends to understeer. 
And that’s good. With oversteer a car is 
much more difficult to control on curves. 


out high-performance engine destined for it, Jones found the Javelin's power just ''adequate."' 


tster for 68 


While steering conditions vary with 
speed and road surface, I found that the 
Javelin reacts almost the same at high 
speed as it does during low-speed maneu- 
vers. Overall, I'd say that Javelin com- 
pares well with Mustang and Camaro in 
handling. It’s a pretty stable car. 

Steering ratio on the test Javelin was 

Continued 


Rakish windshield, low overall height, and short rear overhang give Javelin a truly modern look. 
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Trunk room gets mighty scarce with this smart, 
short-deck styling (although the Javelin may be 


somewhat better in this respect than its competi- 
tors). Spare-wheel location is unimaginative. 
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instruments are deeply recessed in the panel and 
add a high-performance feeling while effectively 
preventing reflections in the windshield and glare 
on the panel surface. Steering wheel is deep-dished. 


New inside door handles resemble the ones devel- 
oped by Chrysler. Pull—and the door opens. They 
look good, they are out of the way when not needed, 
and they are not likely to be reached for by mistake. 
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How does the Javelin compare 


17.1:1 overall, and it felt just right for 
this car. Not too slow, not too fast. I 
particularly like the action of the power 
steering. 

Aside from handling, the ride is excel- 
lent—tight and firm, yet comfortable 
enough for long-distance or everyday driv- 
ing. 

Now, let's get back to those small de- 
tails I admire so much. Later I'll tell you 
about the things I'd like to see changed. 

It must have taken a lot of courage for 
American Motors to break away from 
the door-handle design the whole auto 
industry has been using for the past few 
years, but the change is a good one. The 
new door handles make sense. Pull—the 
door opens. They are recessed, too, out 
of the airstream. "That's something a guy 
in my business notices right away. They 
also look good. 

Reclining seat back. A second outstand- 
ing feature of the Javelin is the reclining 
seat back. That suits me just fine. I find 
I enjoy driving in a semireclining posi- 
tion. Most seats don't lie down enough 
for me and I feel as if I'm being pushed 
into the steering wheel. 

I'm glad to see that Javelin and most 
other cars are going to use seat-back locks: 
They are well worth the extra effort they 
take to operate. A free-swinging seat back 
can cause a lot of unnecessary damage. 

If you have a back-seat passenger in a 
head-on collision he'll be thrown against 


New outside door handles make excellent sense. 
They're recessed, out of the airstream, and look 
like an integral part of the door—not just some- 
thing stuck on after rest of the car was finished. 
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the back of the front seat. The front-seat 
passenger is helpless. He gets pushed 
forward, and there’s nothing he can do 
about it. Locking the seat back in posi- 
tion takes some of the pressure off. I was 
involved in an unfortunate situation like 
that on Pike’s Peak preparing for a race, 
so I’m sold on this safety idea. 

Another door-lock feature. Just one 
more note before I get off the subject of 
doors and locks. Javelin has a new inte- 
rior door lock that is recessed in the arm- 
rest instead of perched on the window 
sill. It's a good change. You can unlock 
the door without scrunching around to 
reach over your shoulder—you just flip 
the lock at the same time you reach for 
the door handle. 

Now we can take a good look at the 
cars passenger compartment. Bucket 
seats, console, floor shift, and full carpet- 
ing are standard appointments. It may 
sound strange, but the first thing I notice 
is the seat-belt storage slots molded into 
the top of the console. Though not origi- 
nal with American Motors, they are a 
great idea. It gives you a place to put the 
seat-belt buckles. You know where they 
are when you need them. Without a spe- 
cial storage place they fall down behind 
the seat or get jammed in next to the con- 
sole. I like practical things like this in 
an automobile. 

The bucket seats have one drawback. 
The surface of the seat back is flat, not 
rounded enough to give your shoulders 
support on the turns. I had to brace my- 
self with my right hand so I wouldn't 
slip sideways. This could be quickly cured 
by making the seat back concave to wrap 
around, holding the driver steady. 

Javelin is the first of the small cars to 
get rid of the vent windows in the front 
doors. But to tell the truth, I like the old 
wing vents. They're perfect for a smoker 
to flick the ashes out. On the other hand, 
the one-piece door windows do clean up 
the appearance of the car, make it look 
much more modern. 

Driver visibility is excellent all around 
except for the extra wide “С” pillar at the 
rear. But that's no more severe than on 
other cars, and something you can get 
used to. 

Passenger room in front is good, and 


vith the Mustang and the Camaro in handling? 


Facts on the Javelin SST (as tested) 


DIMENSIONS (inches) 


Wheelbase 
Front track 
Rear track 


ENGINE 


Typ 
Displacement 
Bore & stroke ...... 


....4.08 x 3.28 in. 
Compression ratio ......10.2:1 


Carburetion _. Single 4-bbl. 
...280 @ 4,800 


Torque @ r.p.m. ‚.......365 @ 3,000 


CHASSIS 


Transrnission 
Axle ratio ............. 
Tire size E70-14 
Brakes ..Disk, front; 
rear 
.17.1:1l (power) 
3,250 Ib. 


Automatic 3-speed 
3.15:1 


drum, 


Steering ratio Je н 
Curb weight 


the seating arrangement provides plenty 
of leg and head room. Back-seat passen- 
gers are much more cramped for space— 
as in all cars of Javelin's type—but the 
average man can sit back there in comfort 
for short trips. Head room and leg room 
are no more than adequate. 

What would I most like to see changed? 
Engine power. Javelin’s biggest V-8, 
which was in my test car, is fine for 
most people. But young drivers want 
something more exciting, even if they 
can't buy a top-powered car. Since Jave- 
lin is obviously aimed at the youth mar- 
ket, it stands to reason that a more pow- 
erful V-8 is a must if the car is to be a big 
success. 

However, this drawback will be reme- 
died soon when a 300-plus-hp., 390-cu.-in. 
V-8 engine gets into production. That 
will make a difference. 

Summing up. It’s the little things 
that make the Javelin stand out from its 
competition. It's typical of the sportster 
breed in such things as ride and handling, 
power and comfort. Where it shines is 
in the area of the little extras, especially 
inside the car, that its competition does 
not offer in the same measure. 05 
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How to Protec 


These simple, inexpensive alarms 
can help guard your home and car 


By D. BRUCE BURNS 


President, The William J. Burns 
International Detective Agency, Inc. 


Ё a residential neighborhood plagued 
by burglaries, a twice-robbed home owner, 
often away weekends, decided to forti- 
fy his home as if it were Fort Knox. 
Then one Saturday night, a “pick” man, 
opening a door lock with small steel 
hooks, ventured into the darkened living 
room. All hell broke loose. Sirens 
shrieked, bells clanged, lights went on 
and off, a revolving red spotlight on the 
roof flashed like an airport beacon. 

Cops nabbed him a few minutes later. 
An electronic alarm linked to the local 
police station had tipped them off. 

The multiple-alarm system installed 
by that desperate householder may seem 
extreme, but it points up a growing con- Я 
cern among citizens. Every 27 seconds 


| 
i 


Mechanical “Watchman,” about $10, is a self-con-| 
tained alarm system for doors and windows. Using а 


Trap switches —two spring-loaded contacts separated 
by removable insulator—are available separately 
and can be used with nylon or wire trip lines strunj 
across a AM fire "oe or other enden DUE 


How safe is your home with burglary on the in- 
crease? Losses now total $284 million a year. 
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Your Valuables from Burglary 


in the U.S.—3,200 times a day—a bur- 

glary is committed. The average loot is 

$242 and the national total adds up to 

i $284 million a year. Half of that loot 
came from homes and apartments. 

To combat the growing menace, an ar- 
senal of security devices has been de- 
veloped ranging up to ultrahigh-frequency 

^ sonic alarms, microwave motion detec- 
tors, vibration and weight sensors, and 
„ assorted electronic gimmicks. While 
many are effective in industrial plants 
and offices, they are generally imprac- 
, tical and too expensive for the average 
home. 
2 But there are some simple contrivances 
you can use to make your home burglar- 
resistant, maybe even burglarproof, with- 
out turning it into a fortress. 

Alarm switches. Effective, uncompli- 
cated electrical-mechanical alarm systems 
can be constructed with various types of 
| switches, especially magnetic switches. 
The magnet half is mounted on a door 

(or window), the switch half on the 
frame. With the door shut, the contacts 
are open. When the door opens, there’s 
* no longer any magnetic flux, the switch 
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contact closes and this activates an alarm. 

The switches are wired in anything 
from a doorbell hookup to a sophisticated 
circuit that turns on the lights, rings a 
large outside alarm bell, or sounds a siren 
or other noisemaker. 

You can even install a silent alarm 
system hooked up to your local police 
station, a telephone-answering service, or 
a private security company like the Burns 
Agency. Some small police departments 
welcome such devices, others discourage 
the practice. 

Another simple switch device is known 
as the “trap.” This is a contact and clip 
attached to a wall beside or under a vul- 
nerable entry. A taut wire, or more often 
nylon fishing tackle, is stretched across 
a yard, fire escape, doorway, or window. 
One end is inserted into the trap's clip. 
When the burglar kicks the wire, out 
comes the clip and the trap triggers a 
deafening noisemaker. There is a com- 
plete home alarm system, based on this 
principle, that is not much larger than a 
pack of cigarettes. It's called the ‘““Watch- 
man." 

Continued 


To you car, a num- 
— ber of alarm devices. are | 
A marketed. Rer tive is 
пе “Stop Thief” unit (under | 

$10). It’s connected to the © 
Courtesy- light switch on the | 
_ driver's door and to the 
horn and ignition system. - 
- Unless the alarm is switched 
— off, it will sound the horn | 
. and kill the ignition. Mes | 
те door MN 2 
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Simple alarm-triggering switches 
protect doors and windows | 


Magnetic switches are simple to install and 
can be used almost anywhere to protect an 
opening. The spring-loaded switch contact 
closes as magnet moves away as door opens. 


Four switches: Magnetic (top) has pushbutton 
shunt to permit free exit; key switch turns 
off alarm before you enter; simple magnetic 
switch; and mercury switch (see below). 


| HOPPER 


WINDOW 


MERCURY x = 222 

Mercury switch сап be mounted to hopper 
window, roll-up garage door, etc., to sound 
an alarm when opened. It is adjusted so 


mercury wets contacts if angle changes. 
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Another type of switch is the alarm- 
sounding floor mat. The pressure of an 
intruder’s footstep closes the built-in 
switch. When the mat is concealed un- 
der a rug, the intruder isn’t even aware 
of it. ‘There are mercury switches that 
mount on a hopper window to sound an 
alarm when it is opened, and others with 
a variety of activating arms for use in 
various locations. 

Built-in switches that close when a door 
is opened (like the switch for your car’s 
courtesy light) can be used in some ap- 
plications. There are portable alarms, too, 
that can be hung on an inside door- 
knob and plugged into your wall socket. 
If anyone turns the outside knob, a relay 
is triggered for the alarm (Secur; about 
620). It's to warn you when you're home. 

Anti-burglar components are being in- 
creasingly handled by electrical and elec- 
tronics supply houses even though they 
are not listed in all catalogues. Firms 
specializing in alarm equipment and in- 
stallation can be found, too. 

Protecting your car. There are a num- 
ber of car alarms; two types are shown 
here. One is a small black box containing 
a silicon-controlled rectifier and other cir- 
cuitry. When it's connected to the car's 
door switch, horn, and ignition system, 
the horn will sound and the ignition will 
be shorted when the door is opened. 

A more elaborate kit (about $30) in- 
cludes a siren and pushbutton switches 
for four doors, hood, and trunk. Unless 
turned off at a hidden key switch, its wail 
is guaranteed to attract attention. All 
of these alarms can, of course, be dis- 
armed when you enter, so you're not 
greeted by a commotion. 


Simplest alarm can be battery- or transformer- 
powered bell. Any number of switches of any type 
can be connected across it as shown. Temperature- 
sensing switches that warn of fire are also available. 
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Siren discourages car thieves 


Siren alarm is designed to protect any 
12-volt car or truck from strippers, as 
well as thieves. Normally open switch- 
es are installed at doors, under hood 
and trunk, When opened, a switch 
closes and power flows to siren, which 
emits a piercing howl. Windshield 
sticker furnished with kit by ADEMCO 
(Alarm Device Mfg. Co.) warns that 
car is protected. Kit sells for about 
$30, with installation extra. 


SWITCH 


Preventing forcible entry. But we've 
been talking about alarm systems that 
respond after a break-in. What about 
locks that should prevent forcible entry? 

An astonishing number of Americans 
still depend on the common spring latch 
or snap lock. If you do, you're a sitting 
duck for “loiding” (slipping a celluloid 
card between door and frame to push 
back the snap lock). A “loid” also does 
the trick when a home owner forgets to 
turn the key in a double lock. 

There’s an ingenious little piece of odd- 
shaped aluminum, the Safeguard Lock 
Protector, that blocks a loid expert. It 
fits between the lock and the door. Un- 
screw the strike plate, place the Protector 
in position, bend two tabs firmly around 
the plate, and replace the strike plate. 
You can buy it in hardware stores. 

Weak locks can be jimmied. Or a 
"punch-and-grab" man may punch out 
the lock cylinder or unscrew it with vise- 
grip pliers or a small pipe wrench. With 
a steel hook he can put tension on a lock 
cylinder as if he had a key in it and, 
with another hook, probe inside the key- 
hole and push up the tumblers one by one. 

For utmost security, if you live in a 
heavily *geesed" (burglarized) neighbor- 
hood, use two locks on outer doors. One 
should have a dead bolt—a long, heavy 
bolt that must be turned with a key (not 


in the knob, which can be broken with а 


pipe wrench). 
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KEY-OPERATED 


A second lock would be a Segal type, 
which has two bolts dropping vertically 
into metal hasps attached to the jamb. 
The drop lock can be combined with a 
Duo wafer cylinder, which has a double- 
bitted key. Or it can be fitted with a 
pick-resistant Ace tubular cylinder in 
which the key and keyway are round. 

On a closet full of valuables, you could 
go for the kind of lock the government 
uses for protecting documents. This is 
the Cypher, a combination lock that 
opens when you press a series of buttons. 
More than 1,000 combinations are possi- 
ble, and only you know the numbers. 

One of the latest weapons against il- 


ata Lat ft ice 
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Control box for protective system is designed to 
permit free exit; relay then closes to activate sys- 
tem. Battery-powered unit sounds horn to warn of 
fire, rings alarm bell if break-in is attempted. 


The Weird 
Light You Gan 
Pour from 

a Bottle 


It’s called 
TETRAKISDIMETHYLAMINOETHYLENE 
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By W. STEVENSON BACON 


The eerie blue-green light— 
like a thousand fireflies—is so 
bright you can read a map by it, 
use It as a flashlight, write mes- 
sages in the dark, or make a night- 


' time distress signal. What is it? 


A unique chemical compound 
that generates light without heat 
or electricity when exposed to air. 

The unusual thing about this 
“chemical light” with the mile- 
long name—tetrakisdimethylam- 
inoethylene—is that it is the only 
single substance known that re- 
quires just the addition of air to 
jolt it into a slow, almost heat- 
less oxidation that produces a 
high light output. 

Already TMAE (understand- 
ably, chemists who work with it 
have shortened its name) is be- 
ing put to work: Long-lasting 
light panels (up to four hours) 
are currently in military stock- 
piles. And a new helicopter res- 
cue seat, designed to be lowered 
into the jungle, glows brightly 
when illuminated by a built-in 
chemical light. Other uses are 
foreseen for motorists, hunters, 
campers—anyone needing light. 

Emergency lighting systems 
that use chemical light are being 
installed in helicopters and air- 
craft escape slides. Chemical- 
light distress signals are being 
made a part of life jackets and 
life rafts, and a signal rocket to 
carry aloft radar chaff and a 
long-lasting cloud of TMAE pow- 
der is in the works. 

Out of the laboratory. How do 
you go about making a chemical 
that combines with air as fast as 
you mix it together? Although 
TMAE, made from acetylene and 
other ingredients, has been known 
for a number of years, it was too 
tricky to produce in quantity. 


Chemical light panels illuminate the face 
of model, who writes with a bottle of the 
liquid topped with an absorbent pen-top. 


ik 


Five years ago, Du Pont scien- 
tists, working with Navy support, 
resolved to tame TMAE. They 
succeeded in producing the high- 
ly reactive chemical light in a 
nitrogen atmosphere contained 
inside a sealed environmental 
chamber. 

TMAE, the researchers dis- 
covered, produces light much like 
a laser. Put a dab of it in the 
open air, and some of its mole- 
cules combine with oxygen in a 
reduction reaction to produce en- 
ergy. But its unreacted mole- 
cules produce the light. In close 
proximity to their energy-pro- 
ducing counterparts, their in- 
ternal energy takes a quantum 
jump upward. It then falls back, 
emitting light energy as it returns 
to its base state. TMAE can even 
be “pumped” like a laser: It emits light 
from a closed container when exposed to 
ultraviolet radiation. 

TMAE light, intriguingly, peaks ex- 
actly at the frequency to which dark- 
adapted eyes are most sensitive, and lasts 
anywhere from five minutes to four hours, 
depending on the base or substrate used 
to hold it. 


You can read the fine print of a road map in the 
glow shed by this high-intensity light panel. 


Experimenter’s kit contains five TMAE formulations, costs $5. 
It's sold by The Edmund Scientific Co., Barrington, N.J. 


No more electric bills? Although chem- 
ical lights may never rival electric lights 
for brightness, they can be made very in- 
tense if you cut down the useful lifetime. 
Brightness levels of 65 footlamberts are 
possible (the brightness level of a shaded 
tree trunk on a clear, sunny day is rough- 
ly 15 footlamberts), but practical, long- 
er-asting devices are in the five to 10 
range. 

How about campers, hunters, drivers 
and others who may need an emergency 
light source? “Were exploring these ap- 
plications,” say spokesmen for Reming- 
ton Arms. Remington, a Du Pont sub- 
sidiary, was recently licensed to explore 
uses for the chemical. 

“For automobile use, we may have a 
chemical light strip that fastens to your 
back bumper. When you get a flat on a 
dark road, you'll just pull a tab and let 
air into the sealed transparent envelope. 
The light will warn motorists." 

Light panels are already available that 
you could easily carry on camping and 
hunting trips. Along with samples of 
liquid, powdered, and paste TMAE, 
they're being sold to experimenters by 
The Edmund Scientific Co., Barrington, 
N.J. 08007. 

Another application is that of a pop- 
ular stage spectacular done on ice: This 
year many of the props will be painted | 
with chemical light, and the “snow” will 


` be powdered TMAE. 
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Skilled hands and keen minds are urgently needed to run the 
most powerful tool ever created by man 


By HERBERT SHULDINER 


i. the next three years, about 
500,000 more persons will be needed to 
fill key jobs in the booming computer in- 
dustry. 

This is the computer revolution’s sur- 
prising bonus, and a point that’s general- 
ly overlooked when pundits view with 
alarm the jobs computers have taken over. 

Actually computers are creating jobs 
faster than qualified people can be found 
to fill them. The scarcity of trained com- 
puter operators, programers, technicians, 
and engineers is expected to last right 
into the 1970s. Not only are more and 
more computers being produced, but it’s 
not uncommon for computers to be used 
on two shifts, or even around the clock. 
Right now there are about 60,000 com- 
puters in use and one-third of these were 
installed in the last year. By the end of 
1970, this demand may result in over 
100,000 computer systems in use. 

With a high-school diploma, you can 
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A computer design engineer uses an IBM 360 com- 
puter to work out a design problem. The computer 
cuts time for finding answers and allows the engi- 
neer to try out different concepts in a short time. 
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The Computer Revolution 


qualify for about half of the approximate- 
ly two dozen kinds of jobs computers 
have created. A computer course, or a 
college degree, can open practically any 
of the remaining jobs to you. 

About half the openings, during the 
remainder of the decade, will be in what 
the manufacturers call “soft ware"—the 
instructions programers write to tell the 
computer how to do its job. Some pro- 
gramers never touch a machine. They 
turn the programs over to operators who 
feed the information into the computer. 
The computer's output is turned back to 
the programers for debugging, if troubles 
arise, or validation. 

The remaining openings will be in the 
hardware, or “hands-on” segment of the 
business. If you're a man who likes to 
work with tools, computer hardware is 
an unparalleled challenge. 

Good jobs for high-school grads. Many 
of these hands-on jobs, especially at the 
engineer level, require a college degree. 
But there are a substantial number of 
openings in good jobs that need only a 
high-school diploma. 

For instance, at least 40,000 engineer 
assistants will be needed in the next few 
years. Assistants work under design en- 
gineers and take over much of the detail 
work of research and development for 
new models. The job pays about $4,500 
to start and you can earn up to $9,000 
annually. 

Other technicians are needed to work 
on factory acceptance teams and as man- 
ufacturing supervisors. The acceptance 
teams check out all new computers that 
come off the production line before they 
are shipped out. 

The computer's complex machinery 
and circuitry also demand highly skilled 
servicing and maintenance men. When 
you sell a computer, you can't forget it. 
The manufacturers establish a lifelong 
relationship with their customers in which 
they supply around-the-clock servicing. 

Continued 
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Programer uses ап RCA Video Display console that provides 
him with a readout from the computer memory. It enables 
him to retrieve data without making a search of massive files. 


—— 
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Ап ІВМ customer engineer (shown at left) adjusts a storage 
disk in a computer. The disks store millions of words which 
can be retrieved almost instantly by a computer operator. 
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An engineer checks computer components with an ersburg, Md. The components will be used in the 
oscilloscope at IBM's Federal Systems Center, Gaith- Navy's new Poseidon undersea missile program. 


Customer engineer checks wiring behind an IBM 
360 computer. He is part of a round-the-clock team 
that maintains and repairs computers for users, 
keeping “down” time of machines to minimum. 


A Univac technician is shown below soldering a re- 
placement component on a printed-circuit board. 
Customer engineers use standard electronic tool 
kits for repairing highly complex computer systems. 
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The computer makers have created a 
new breed of servicing technician to do 
this work. Some companies call him a 
customer or field engineer and his work 
consists of installing computers and keep- 
ing them in working order. The job is 
below the engineer level, but well above 
the serviceman level. Already in short 
supply, customer engineers may be in 
even greater demand in the future. Near- 
ly 100,000 additional CEs will be needed 
in the next three years to install and 
maintain computers, industry sources say. 

Technical ambassadors. The CE 1s not 
a blue-collar worker. He wears a tie 
and coat. Most of the computer manu- 
facturers refer to him as a “technical 
ambassador.” 

It’s pressure-packed work, too; you 
must keep your cool, when expensive ma- 
chinery breaks down. Sometimes an air- 
line’s entire reservation system, or a 
stockbroker’s customer accounts are af- 
fected and the results can be chaotic un- 
less the CE locates and repairs the trouble 
promptly. 

The customer engineer is expected to 
get this “down” machinery back into 
operation in a hurry. Sometimes though, 
because of the rapid technological changes 
made in the industry, even the manual 
the technician has to refer to might be 
out of date. He has to improvise. If he 
can’t do it himself, specialist customer 
engineers are called in to pinpoint the 
trouble spots. These backup men, unlike 
the average customer engineer who works 
on all the computers his company makes, 
specialize on one model and become ex- 
perts on that machine. 

How do you become a customer engi- 
neer? By going through a CE course 
given by computer manufacturers. They 
are the only companies that employ cus- 
tomer engineers and train everyone who 
works for them. 

How can you tell if you’re equipped 
for the job? Douglas H. Beckley, director 
of personnel of IBM's Field Engineering 
Division, says, “the bulk of our men are 
not college graduates, but they have more 
than a high-school education.” By the 
time they come to IBM, he says, they 
have added to their high-school courses 
by taking a two- or three-year technical- 
school program, graduated from armed- 


[Continued on page 194] 
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By popular demand, we review the first four 
problems in our unique reader service 
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t’s roundup time at the PS computer— 

if you’ve missed any of our recent 

Ask-Our-Computer questions, here’s your 
chance to catch up. 

Send us a stamped, self-addressed en- 
velope, along with a note telling us what 
question you want answered, and we will 
send you an appropriate questionnaire. 
You then answer the questions and return 
the form to us along with a service charge 
(the amount depends on the problem’s 
complexity). We'll feed the data you sup- 
plied into our computer. Allow three 
weeks for processing and handling. 

Here are the programs available: 

Program #1—Heat-2. It analyzes the 
cost of heating your home with your pres- 
ent heating fuel, and then estimates the 
cost of switching to other fuels. For ex- 
ample, if you currently have oil heat, the 
answer sheet you receive will estimate the 
cost of switching to gas and electricity 
[PS May '67]. Service fee: $1 

Program #2—Trade? It predicts the 
ownership costs of your present car for 
the coming year, and estimates whether 
or not you will save money by keeping it 
or trading it in for a new car [PS June 
'67]. Service fee: $2 

Program #3—Crete. It compares the 
relative costs of home-mix versus ready- 
mix concrete for patio, driveway, or other 
project [PS July '67]. Fee: $1 

Program #4—fFert? It considers the 
mineral requirements of your lawn (based 
on a soil analysis that you supply), and 
determines the most economical fertilizer 
mixture that supplies what's needed [PS 
Aug. '67 |. Service fee: $1 

Send your stamped, self-addressed en- 
velope (legal size), along with a note 
telling which questionnaire you want, to: 
Ask-Our-Computer, PoPULAR SCIENCE, 
355 Lexington Avenue, NYC 10017. 

Note: If you have any suggestions for 
problems that would make suitable Ask- 
Our-Computer programs, please write 
them on a postcard, and send to our Elec- 


tronics Editor, Ronald M. Benrey. 
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By DAVID SCOTT / PS European Editor 


he Mercedes driver was startled when 
I whisked past him on the German 
Autobahn in the new NSU Wankel. Not 
only was this still-secret machine some- 
thing brand new on the road, but the Mer- 
cedes was doing 75. The speedometer 
in the NSU said 90 and my throttle foot 
was still well off the floor. 

To show off, I floored the accelerator, 


Author Scott admires the clean look of the new 
roomy four-door NSU sedan which he had just 
pushed to 108 m.p.h. on the no-limit Autobahn. 
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All accessories are clearly accessible in engine compartment that houses the compact 136-hp. unit. 


First Test: NSU’s Twin- 
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and the car in the mirror shrank rapidly. 
But there was still only a whisper from 
under the hood. 'T'his amazing surge came 
from only 60 cubic inches in a roomy 
four-door car. It puts NSU firmly in the 
quality market with a family car that 
rivals such models as the Mercedes-Benz 
250 S and the BMW 2000 in performance, 
comfort, and price. 

After a three-year trial period with the 
single-rotor NSU Spider |PS, Jan. '65], 


Although tall, he found the car's low overall height 
of only 55.5 inches did not restrict interior space. 
The passenger compartment is designed for safety. 
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First front-drive car from NSU shows technical ingenuity and a genuine concern for safety. 


Wankel-Powered Sedan 


when over 2,000 of these little rear-en- 
gine roadsters were built and sold as a 
production exercise and to uncover de- 
sign bugs, NSU now comes on big with 
an attractive package that should find 
plenty of buyers. 

Like the Curtiss-Wright RC engine 
[PS, Apr. '66] and the Japanese Cosmo 
[Apr. '67], the Wankel engine in the 
new NSU has two rotors for improved 
smoothness and torque. 

As if the silky rotary mill wasn't 
enough, the car packs in a gallery of ad- 
vanced specifications: 

e Semiautomatic transmission 

e Front-wheel drive 

e All-independent suspension 

e Four-wheel power disk brakes 

e Power steering 

The engine has been thoroughly tested 
[PS, Nov. ’66] and NSU is satisfied that 
in reliability and durability it will com- 
pare favorably with piston engines of 
similar output. Basically, the Ro-80 unit 
is made up of two single-rotor engines 
side by side on a common eccentric shaft. 


Unlike the Spider (but like the Cosmo), 
it has two spark plugs per cylinder to 
give easier starting, more complete com- 
bustion, and reduced exhaust emissions. 


[Continued on page 203] 


Facts on the NSU Ro-80 


DIMENSIONS (inches) 
Wheelbase ....... 

Front track ........ 
Near track ........ 
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ENGINE 


Type .............Wankel 2-rotor 
Displacement . ...60.7 cu. in. 
Compression ratio . .9:1 

Carburetion ....... Two Solex (cross-phased) 
Power @ r.p.m. ...136 § 5,500 

Torque @ r.p.m. ...117 4,500 


CHASSIS 

Transmission ...... Semiautomatic transaxle 

Brakes ........... Dual-circuit, four-wheel 
disk, power brakes. Drum 
parking brakes on rear 
wheels 

Weight .......... 

Weight distribution 

front/rear ....... 62/38 percent 
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ЮЙ ELECTRONICS 


In a nutshell: Solid-state color is 
here . . . so are tiny-screen sets 
...and the ''21-inch" tube is back 


By RONALD M. BENREY 
PS Electronics Editor 


COLOR TV: 


t last, it's a buyer's market. Take 
| your pick—virtually any make and 
model color T'V—and chances are you'll 
get immediate delivery. And, when you 
go shopping this fall, you'll find that 
prices are lower, too. 

What happened? Basically, the three- 
year-long shortage of color-picture tubes 
is finally over; so is the scarcity of other 
critical chassis components. This means 
that the assembly lines can now turn out 
color sets faster than you and І are willing 
to buy them. Happily, as prices have 
gone down, the technical innovations 
have gone up: The '68 color sets are full 
of surprises. 

The solid-state chassis. Both Motorola 
and Sony have them for 1968, and the 
benefits are obvious: 

e Greatly reduced weight and bulk. 

ө “Instant-on” operation —flip the 
switch, and you see a picture in seconds. 
(This feature is available in many ’68 
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vacuum-tube sets, but they achieve it by 
constantly feeding a small standby cur- 
rent into the tubes to keep them warmed 
up at all times, even when the set is off.) 

@ Lower heat dissipation. 

@ Probable increase in reliability and 
the interval between servicings. 

The Motorola  TS-915/19 chassis 
( shown on facing page) contains 90 semi- 
conductor components plus an integrated 
circuit, all wired on 10 plug-in printed- 
circuit modules that snap in and out for 
fast servicing. The only vacuum tubes 
used in the set are the color-picture 
tube, and a high-voltage rectifier (the 
semi-conductor equivalent of this simple 
tube would be too expensive to be prac- 
tical). 

The main chassis frame, the size of a 
small suitcase, weighs about 50 pounds, 
complete with all modules, control panel, 
loudspeaker, and a small external power- 


Continued 


orola's solid-state chassis is built up of 10 modular 
гіп circuit boards (left). Serviceman can repair chassis 
simply replacing the faulty module (as shown). Audio- 
uit module (below) contains integrated circuit—the 
ery, spider-like can near center of board—that is the 
ivalent of several transistors and other components. 
xmplete 23-inch TV is at far left. 
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Sony's ''Microcolor" seven-inch portable (below) is 
smallest and lightest color set you can buy: The 
fully transistorized TV weighs in at 18 pounds. It's 
also the first set sold in U.S. using chromatron- 
system picture tube. Above, Sony vice-president Ario 
Morita (right) demonstrates chromatron's major ad- 
vantage to PS Electronics Editor: a bright image 
that is viewable even under harsh floodlights. 


Low-cost color? Sure . . . with small square and big round screens 


GE's “Portacolor”’ 10-inch portable color TV (above) 
is back for '68 at a lower price: $230. A companion 
model (not shown) that comes in a brown plastic 
cabinet, no handle or built-in antenna, is $200. 


Philco's lowest-priced big-screen set (above) uses a 
round 20.inch (prior to last year called 21-inch) 
tube. This color set costs $300. The round tube has 
been made so many years, production cost is low. 


RCA's ''Minikin," a 14-inch color set, is forerunner 
of several new models that will use this new-size 
picture tube. It costs $330, and is designed as a 
"second" TV, or for people in cramped apartments. 


supply chassis. Prices for a 23-inch con- 
sole begin at about $600. 

This year’s “23-inch” screen, by the 
way, is the same size as last year’s “25- 
incher". A recent Federal ruling on 
specifying TV screen measurements 
[PS, Sept. '66] has shrunk the old 
familiar dimensions an inch or two. 

The Sony *''Microcolor" seven-inch 
portable (previous page) weighs only 18 
pounds. Besides being the smallest color 
TV on sale in the U.S., it's the only set 
you can buy equipped with a chroma- 
tron-system picture tube [PS, July '64]. 
All other color sets—made here or im- 
ported—use shadow-mask color tubes. 

The main advantage of the chroma- 
tron system is increased image bright- 
ness. This is particularly useful in a TV 
set that can be easily carried outdoors, or 
viewed in a car. (Although the set 
doesn't contain out/in batteries, it can be 
powered by low-voltage, 12-volt DC 
power sources.) Sony’s will be avail- 
able next spring, and will cost under $350. 

Smaller and cheaper. GE started the 
small screen/low cost trend two years 
ago, with their 28-pound, 10-inch ‘“‘Porta- 
color” set (left, at top), and at $230 it’s 
still the lowest-priced color portable. A 
stripped version is the lowest-priced color 
set, period. It costs $200. 

RCA’s entry in the compact color 
race is its 14-inch “Minikin” (lower 
photo) that costs $330. It weighs about 
40 pounds. 

Incidentally, several other manufac- 
turers are slated to Introduce this same 
tube size later this year. 

Is the “round 21" back? This year it’s 
called the round 20-inch tube, but a name 
change can’t hide the fact that we're talk- 
ing about the long, round tube that 
started the color boom in the early 
1960s. Most people thought the tube 
was virtually obsolete, but at least one 
manufacturer—Philco—is convinced oth- 
erwise. The reason is cost: Philco's low- 
est-cost big-screen set (center photo) is 
only $300. In terms of square-inches of 
picture for the dollar—provided you're 
wiling to put up with rounded corners 
on the screen, and a big, deep cabinet— 
color viewing doesn't come any cheaper 
than that. 
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This autogyro ought to look familiar to you 
—it was on the PS June cover. What you 
didn’t know, though, was that it flew to the 
U.S. from London at the time the James 
Bond (007) movie, You Only Live Twice, 
was released. It didn’t fly under its own pow- 
er—a cooperative Air India, the big, interna- 
tional airline, tucked the machine into a 
cargo hold and twice flew the Atlantic with 
it. Air India brought Wing Commander Ken 


Instant puff for U.S. astronauts 


When astronauts are in orbit, they depend 
on puffs of nitrogen lasting 1/2,000 second 
to change the attitude of their spacecraft. 
Here's the actual machinery in a laboratory 
of Borg-Warner’s Weston Hydraulics sub- 
sidiary in Van Nuys, Calif. The pretty girl is 
Virginia Leedholm. 


007's autogyro flies the Atlantic—but as a “‘passenger’”’ 


Maw PICTURE NEWS X 


Wallis, who built the 'gyro, along, too. It was 
the first time that a man-carrying aircraft 
had been freighted on a regular passenger jet 
flight. When Wallis brought the parts for the 
machine out of the jet's belly, most onlookers 
thought they were theatrical props. But he 
had it put together in 12 minutes. In the 
photo, Commander Wallis is on the steps, 
admiring his assembled 'gyro. He flew it 
the next day just as he did in the movie. 


Air cleaners for combat choppers 


Helicopters of the First Cavalry Division 
in Vietnam were making too many trips to 
the repair shop because dust and sand 
whipped up by their rotors were grinding up 
the gas turbines. So Sikorsky, the manufac- 
turer, found an answer-air filters, one for 
each of two engines, riding atop the cabin. 
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Playpen converts to other uses when , 
baby's not in it. Model above becomes 
a coffee table. The one below, with 
addition of two cushions, turns into a 
comfortable lounging chair. 
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Unibike's front drive, inventor claims, lets you put more force 
into pedaling, with less effort; is more comfortable (larger 
seat, erect position). Tiny wheel at front is for parking. 


3 fi} rfe | 
MR I Li P 2 АЫ 
Nonslip auto pedal keeps your foot from sliding off. Wings at 
the sides normally lie flat (left). When you step on the pedal, 
the wings come up (right) to hold your foot in place, 


World’s Largest Inventors’ Show 
Lures 1,600 Hopefuls 


Inventors from all over the world—1,600 Patent Exhibits, Inc. 554 Fifth Ave., 
of them—will display their brain-children NYC 10036—expect 250,000 visitors. The 
this month at New York's third annual inventors, some of whose products are 
International Inventors and New Prod- shown here, hope there will be no shortage 
ucts Exposition. The show's directors— of manufacturers looking for bright ideas. 
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Message flasher in car rear win- 
dow flicks on and off when you 
press a button on the dash con- 
trol box. There are seven buttons, 
each for a different message. 


Self-powered flashcube with built- 
in wafer cell eliminates problem 
of weak or dead camera bat- 
teries. With batteries out, cam- 
eras could be smaller, too. 


Piston-operated jack is secured 
to the frame of a car, can be 
worked either electrically or man- 
ually. Jacks can be at sides, as 
shown above, or at the front 
and the back instead. 


Shovel sled is a converted coal shovel—dandy for pulling a tot along 
on the snow, or for letting him pilot himself down a snow-covered 


slope. Inventor claims it can be pulled on water, too. 


Programed TV tuner lets you preselect a schedule for up to 111% 
hours ahead. It changes channels automatically, turns the set on or 
off with one-second accuracy. It also permits normal operation. 
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What Your Dreams 
Dreaming plays.a big role in keeping you healthy and 
relaxed, and in giving you a good night's sleep 


By LAWRENCE GALTON 
DRAWINGS BY CARL ROSE 


Dreaming may make you 


more 


creative. Volunteers 


awaked from dream sleep 


do better on random 


association tests than 


nondreamers. 


Although everybody likes to 
talk about unusual dreams, 

most are no more than 
extensions of the dreamer's 
humdrum, daily existence. 
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our dreams are important to you in more ways than one: 

Ш They are one of the most important ingredients in a good, 
sound night's sleep. ‘Take a sleeping pill, tranquilizer, ог a 
few highballs, and your dream rate will plummet. Do this too 
often—lose too much of your normal “dream sleep'"—and 
your health will suffer. 

Dream science is very young—little more than a dozen 
years old. But it's considered so important today that the gov- 
ernment's National Institute of Mental Health is supporting 
60 different projects relating to the study of dreams. 

Dreams can affect the whole spectrum of human feelings— 
and lack of them can increase anxiety, tension, depression, 
severe mental diseases. Dream research may well lead to new 
concepts of health and to new medical treatments using drugs 
to manipulate dreams and to produce more or less of them. 
Through dream control, it is now believed, it may even be 
possible to control night-time heart attacks, asthma, ulcer 
flare-ups, and other medical problems. 

The starting shot for scientific dream study came in 1953 
when a University of Chicago investigator, Eugene Aserin- 
Sky, observed the eyeballs of infants moving rapidly behind 
closed lids and correlated the movements with distinctive 
brain-wave recordings. Adults also showed the rapid eye 
movements (REMs) and distinctive brain waves. When they 
were immediately awakened, they reported that they had 
been dreaming. 

A volunteer gets into bed—with electrodes taped to the top 
of his head, near his eyes, elsewhere on his body so recordings 
can be made of brain electrical activity, REMs, breathing, 
pulse rate, blood pressure. 

The sleep pattern. As he begins to drowse, the brain waves 
change. When he's wide awake, they're rapid, irregular. As 
he drowses, they slow to a rhythmic nine to 12 cycles per 
second. As he passes through four stages of sleep, each deeper 
than the preceding one, the waves slow still more. After about 
half an hour, they're down to one a second. This is stage 
four, deepest sleep. 

But in as few as 10 minutes, the sleeper starts to move up 
to lighter levels of sleep. Soon, although he is still fast asleep, 
his brain waves resemble those of wakefulness. And while his 
eyelids remain tightly shut, his eyes now begin to move 
jerkily as though he were watching something. He is in REM 
sleep and dreaming. 

From such studies we know that every night the average 
person goes through the multistage sleeping cycle four to five 
times. The dreaming periods recur every 80 to 90 minutes, 
comprising 20 to 25 percent of the usual night's sleep. They’re 
short early in the night—about 10 minutes for the first one. 
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They become longer toward morning when they may last up 
to 40 minutes. Overall they average 20 minutes. 

Dream-control center. Scientists have been able to find the 
dream-control center in the brain. It's a primitive area—the 
pons—located in the brain stem above the medulla atop the 
spinal cord. Working with animals at the University of Lyons 
in France, Dr. Michel Jouvet has been able to pinpoint two 
distinctive groups of nerve cells in the pons. 

One controls dreaming; the other affects muscle tone during 
dreaming, preventing violent body contractions that 
would otherwise occur. When the tone center is 
destroyed by electric coagulation in a cat, the cat 
begins to act out its dreams. It leaps up, starts to 
scratch the air and fight invisible enemies without 
waking up. 

Dreaming, suggests Dr. Frederick Snyder of the 
National Institute of Mental Health, may have 
served a “sentinel” function through the ages, 
periodically bringing a sleeping animal out of deep 
unconsciousness, close to wakefulness, able to snap 
to immediate alertness and run from danger the moment it 
opens its eyes. 

Studies, in fact, have shown that animals awaking from 
other than dream sleep tend to be confused and vulnerable. 
Recently, at McGill University in Canada, Dr. Roger Brough- 
ton found that volunteers awakened from REM sleep are 
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More and more volunteers, 
electrode-draped, are 
spending the night sleeping 
in laboratories as dream 
research gains importa^^a. 


Do you wake up feeling as if 
you never went to sleep? 

Like others complaining of 
sleeplessness, you may be 
suffering from dream-lack. 
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awaking them periodically to possible dangers. 
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more alert, better able to perform tasks 
than those awaking in a kind of torpor 
from non-REM sleep. 

Dreaming before birth. "There's evi- 
dence now that dreaming occurs even in 
unborn babies. Investigators suggest that 
it plays a key role in developing the 
brain before outside sensory experiences 
are available. It prepares the brain—and 
the whole nervous system—for the on- 
slaught of sight, taste, touch, and other 
sensory experiences that come with birth. 

All through life, dreaming has another 
vital function: It sifts out daily experi- 
ences, gets rid of the unimportant, im- 
presses the important. Says Dr. Arthur 
Shapiro of the Downstate Medical Cen- 
ter, Brooklyn, N.Y.: “If a happening 
during the day is significant, it must 
make a lasting impression. This can't be 
done on nervous tissue with one occur- 
rence. It has to be played over and over. 
This is where dreaming comes in. Some 
material taken in during the day is given 
low priority and dumped; other things 
are experienced redundantly in dreams." 

Dreaming also appears to have a crea- 
tive function; it links ideas into new 
combinations. In an experiment, Dr. 
Howard Shevrin of the Menninger Foun- 
dation flashed two pictures—one of a cap 
and the other of a number 10—1in front of 
volunteers before they went to sleep. 

After dream sleep, they immediately 
named words associated with “сарёаіп’’— 
such as “sailor,” “ship,” “ocean.” They 
had combined the sounds of cap and 10 
while under the influence of dream-think- 
ing. But after nondream sleep, they 
named words related to each picture sep- 
arately. No linking had occurred. 

What you dream about. Actually, most 
dreams are not the wild kind people like 
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Dreaming occurs in all mammals, and may serve as a "sentry," 
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to talk about. Reports Dr. Snyder, after 
analyzing 635 dream reports from volun- 
teers: “We expect our dreams to enter- 


tain and mystify us. We describe them . 


as vague, irrational, disjointed, bizarre, 
or absurd—a kind of temporary mad- 
ness . . . But this witches’ brew is not 
typical." 

Snyder found that the average dreams 
tend to be tight little dramas peopled by 
the dreamer and friends and relatives, 
more often than not continuations of the 
waking state. Only five percent took 
place in exotic settings; less than one per- 
cent were “out of this world." 

Dream deprivation. What happens when 
you stop dreaming? At Stanford Uni- 
versity, Dr. William Dement has deprived 
subjects of dream sleep for two to 15 
consecutive nights by waking them 
every time they started to enter the REM 
stage. Result: Some developed increased 
appetites; some, increased anxiety; some 
became highly irritable, had difficulty in 
concentrating. 
long as 15 days tended to show temporary 


personality changes, becoming impulsive, : 


and even paranoid. 

Dement is working to establish wheth- 
er partial dream deprivation may play a 
role in the development of acute psy- 
choses, particularly schizophrenia. 


20x 


Those deprived for as 


The usual person with schizophrenic 
tendencies can't deal as effectively as. 


others with the world around him. As 
he nears adulthood, with its demands and 
responsibilities, he becomes increasingly 
anxious. Eventually, he becomes chroni- 


cally anxious and suffers a substantial. 


loss of dream sleep. 
Then, as dream deprivation continues, 
there are chemical changes in the brain. 


[Continued on page 200] 


WHAT'S NEW 


PERSONAL-USE REPORT: 


ELECTRONICS 


Treasure Finder 
for You 
End-of-Summer 
Beachcombers 


Es ummer’s almost over, and the 
beaches near you are probably 
full—nope, not with last-gasp sun 
worshipers, but with buried trea- 
sure. It's amazing how many 
coins and pieces of jewelry get 
trampled into the sand each 
summer. 

Are they lost forever? Not if 
you own a treasure finder—or, 
more correctly, a metal detector— 
like the Goldak 720. 

. "This gadget, a kissing cousin to 
the larger mine detectors used by Ev VIDE hae Ce WR ^L | NE 
the military, contains a sensitive- ^ Goldak model 720 Commander has a telescoping handle that 
ly balanced inductive bridge cir- ^ adjusts to the height of the treasure hunter. The circuit (below) 
cuit Whenever the coils inside һаѕ six transistors and a diode. It's "potted" in an epoxy block 
the unit's pie-shaped sensing for protection. A nine-volt battery runs it. 
head approach a metal object, ; 
the magnetic field surrounding 
them is affected, and the bridge 
circuit is unbalanced. You hear 
a piercing whistle from the de- 
tector’s built-in loudspeaker. 

In my tests, it faithfully fer- 
reted out quarters and nickels I 
buried under two inches of sand. 

It costs $150, and is made by 
Goldak Co., 1544 W. Glenoaks 
Blvd., Glendale, Calif. 91201.— 
Ronald Benrey. 
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A manned space launch is planned 
for 11:00 a.m. Now the weatherman pre- 
dicts that a strong squall line will pass 
through the Cape Kennedy area around 
1:00 p.m. Should launch preparations go 
on, in the hope of getting the rocket off 
the pad before bad weather arrives? Or 
would it be better to scrub for the day, 
get the astronauts out of the spacecraft, 
and secure the bird by closing clamshell 
doors around it? 

The decision hangs on many things. 
How likely is it that there will be no 
delays in the countdown? (The answer 
may depend on the maturity of the flight 
hardware and the complexity of the mis- 
sion.) What is the present weather and 
the forecast in the ocean area east of the 
Cape, in case of a launch abort and a 
water landing of the spacecraft? And 
what is the weather situation in the in- 
tended landing area, which may be in the 


Clamshell panels on gantry, open in view at left 
below, close around Uprated Saturn 1, as in other 
view, to shield it from high winds—and sometimes 
more dangerous flying debris that comes with them. 
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That Puzzling Problem for 
Space Launches... 


WEATHER- 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 


Pacific, after a successfully completed 
space mission? 

Also to be weighed: How important to 
a mission’s success is the launch date 
originally planned? Suppose a rendez- 
vous is to be made with a spacecraft al- 
ready in orbit. A launch delay of 24 
hours may exceed the target's fuel re- 
serves, and make it impossible to carry 
out the rendezvous at all. 

Scrub changes moon plans. In a future 
Apollo flight to the moon, a scrub for the 
day will always postpone a launch for 
two to four days, the “recycle time” 
needed for starting over again. This 
means changing the lunar-landing site. It 
may seem strange that the weather in 
Florida a:fects where we land on the 
moon, but here is why: 

With present technology, a moon land- 
ing requires lighting that shows up the 
lunar terrain’s relief with good contrast. 
When the sun is high, the contrast is poor. 
But it becomes satisfactory when the sun 
is seven to 20 degrees above the lunar 
horizon, so that long shadows are cast by 
crater rims, mountains, and boulders. 

You can see with your unaided eye, 
during a waxing moon, how the line of 
sunrise—the ‘‘terminator’—travels from 
right to left across the moon’s face. Sun- 
rise, of course, means a local sun eleva- 
tion of zero degrees. So our magic land- 
ing zone of seven to 20 degrees always 
trails the terminator, staying on its right- 
hand or sunlit side. 

Therefore, if a crew has planned to 
land on the right side of the moon’s face, 
a weather-caused delay of a few days 
may require shifting the landing area 
to the moon’s left side. 

Thus even a simple squall line can seri- 
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An expert tells how storms and high 
winds affect takeoff plans—and why the 
forecast for Florida may even fix the 

site for a manned landing on the moon 


Hurricane shelter is pro- 
vided by huge Vertical As- 
sembly Building, from 
which giant crawler is car- 
rying a mighty Saturn. V 
rocket to pad for ground 
tests. Advance warning of 
last year's Hurricane Alma 
sent this rocket back to 
safety of building — an 
1144-hour moving job. 


ously interfere with a well-laid-out plan 
for a space operation. And weather prob- 
lems become more complex, when we con- 
sider the various phenomena that can 
affect space activities. 

A small hurricane is reported off Mar- 
tinique in the Lesser Antilles. In five 
days it grows to a full-blown killer, threat- 
ening Cuba. Will it head next for Mexi- 
co, Louisiana, or Florida? Nobody has 
any idea. 

All the while, launch preparations at 
the Cape go on—but, for each day of un- 


certainty, the launch director has his con- 
tingency plan ready. It takes time to 
secure an Atlas-Agena or an Uprated 
Saturn I on its launch pad, and even 
more time to move a giant Saturn V 
about 314 miles back from its pad to the 
hurricane-proof Vertical Assembly Build- 
ing. 

Electrical-storm effects. On or near Cape 
Kennedy, thunderstorms occur on 75 of 
the 365 days of a year. At the Saturn V 
launch complex, both the Vertical As- 

Continued 


SEPTEMBER 1967 | 103 


sembly Building and a Launch Umbilical 
Tower are likely to be struck by lightning 
about once a month during June, July, 
and August, it is estimated. But light- 
ning-rod systems ground the flashes 
harmlessly. 

But even from a distant thunderstorm, 
atmospheric electricity can cause corona 
discharges from sharp points of a space 
vehicle or its umbilical tower. Precau- 
tions must be taken against the possibility 
that this phenomenon could ignite com- 
bustible rocket gases, such as hydrogen. 

Rain and wind. Rain is less of a problem 
in rocketry than it used to be. There was 
a time when launches were plagued with 
insulation breakdowns due to humidity 
in connectors, or drenched cable tunnels. 
Better cables, plugs, potting compounds, 
and airtight boxes for electronic and elec- 
tromechanical components have all but 
ended these difficulties. Just as a quietly 
falling rain is unlikely to delay your air- 
liner, rain does not greatly interfere with 
space operations today. 

Wind, however, seriously affects a 
space vehicle’s design and operation. The 
problem begins even before flight, since 
a towering space rocket must be able to 
withstand surface winds. They have 
three distinct effects: 

e Steady wind load acts on the space 
vehicle with a constant force like that on 
a sail. 

e Turbulence, or gusting wind load, 
superimposes varying forces upon the 
steady wind load. 

e “Vortex shedding” is the phenome- 
non that makes a flag flutter, or a tele- 
phone wire sing in the wind. Eddies, 
created downwind of a flagpole, wire, or 
rocket, separate alternately on opposite 
sides. The reactive force makes the flag, 
wire, or rocket vibrate at right angles to 
the onrushing wind. This motion exerts 
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Hydraulic damping arm 
for Saturn V, shown being 
tested prior to use, re- 
duces vibration of rocket 
caused by surface winds 
at the pad. It counters ef- 
fect of "vortex shedding,” 

or separation of sideward 
eddies downwind of the 
rocket —the same phenom- 
enon that makes a flag 
flutter and a telephone 
wire sing in the wind. 
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cyclic bending forces on a space vehicle. 

It would not be practical to build a 
space rocket strong enough to withstand 
the most violent ground-wind forces, yet 
light enough to give the desired perfor- 
mance. Airliners are not designed, either, 
to ride out a hurricane on the loading 
ramp. But they can ke flown out of the 
endangered area. Space vehicles cannot. 

So space rockets must be protected : 
from excessively high winds, and the 
often more dangerous flying debris that 
comes with them, by clamshell-type en- 
closures or hurricane-proof buildings. Hy- 
draulic damping devices, of which an ex- 
ample is illustrated in the photograph 
above, are sometimes used to reduce the 
vibration caused by the phenomenon of 
vortex shedding. 

After the takeoff. An ascending rocket 
encounters high-altitude winds. A large 
space vehicle, passing at supersonic speed 
through a 150-knot jetstream at 35,000- 
foot altitude, may undergo bending forces 
that would break it up in midair if it 
were not designed to resist them. Actual- 
ly its design represents a practical com- 
promise, made by weighing the frequency 
of particularly violent winds against keep- 
ing the performance of the rocket up. 
Then, upper-air meteorology must tell 
whether it is safe to launch on a given 
day. 

Weather affects space operations in 
other ways. A storm may hinder moving 
a large rocket stage to the Cape by ship 
or air. Persistent bad weather may in- 
terfere with static tests or launch prepa- 
rations, and lead to corrosion problems 
with flight hardware and ground-support 
equipment. 

Finally, despite advanced electronic 
and tracking techniques, some launches 
may still demand a cloudless sky for 
photographing the bird’s flight. ^B 
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Submersible will explore the ocean a mile and a half down 


Scientists have come up with a new idea 
for exploring the ocean at great depths— 
hulls within hulls. These spheres are being 
lowered into the shark-shaped submersible. 
Pressurized, they will protect two crewmen 


Lighted plastic globe can't be distinguished from translucent hard kind. 


Light up—and blow up—the world 


'Those inflatable globes that have been so 
popular all these years now have something 
new to offer—you can buy them with a light 
inside, just like the hard kind. Made of 


and two scientist-observers to depths of more 
than a mile and a half. The outer hull is 
flooded and evacuated by pumps to go down 
or up. The research vessel, called the Deep 
Quest, was made by Lockheed. 


It comes with metal stand. 


vinyl, they take shape with a few puffs. 
They come 13 to 18 inches across and sell 
for from $12.50 to $29.95. When the world 
changes, trade in the old globe for a new one 
($5 to $7.50). The Hammond globes come 
with political shadings or simulated relief. 
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By DAVID SCOTT 
PS European Editor 


chassis. They are four hefty, 12- | 
p | volt tractor units connected in se- - 

P ^ FL ries. Weighing 380 pounds, they 
Э ^1 | form almost a third of car's gross - 

| weight without passengers. Above, ~ 
\ at left, author studies interior. | 
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It's more than just | E 
м 


a design study— | 
the company will 
use it as a test- 
bed for more 
efficient sodium- 
sulfur batteries 


Tail-end view of chassis shows 
twin opposed drive motors with 
cooling ducts fed from blower. 


POPULAR SCIENCE 


ord's First Electric 


ord of England has moved a big step 

nearer the production-line electric car. 
The Comuta, designed and built by the 
British subsidiary of U.S. Ford, is the 
first stage in a practical town runabout 
that is silent, is kid stuff to drive, and 
licks air pollution. 

It is powered by ordinary lead-acid 
batteries, but is intended eventually to 
take the long-life sodium-sulfur package 
being developed by U.S. Ford [ PS, Dec. 
'66]. That’s stage two of the project. 

But the Comuta has some hardware on 
its own. The drive, speed control, suspen- 
sion, and interior heating and ventilating 
systems of this newborn baby electric are 
all cunningly contrived. 

Only six feet eight inches long overall, 
but with room for two adults and a couple 
of small children, the tiny car cruises at 
25 m.p.h. for a 40-mile range, and will do 
up to 40 m.p.h. With an ultralow center 
of gravity, it corners like the proverbial 
billiard table on wheels. The turning cir- 
cle is a mere 18 feet, and three of these 
stubby Fords can be parked end-to-curb in 
the space needed for one ordinary auto. 

The chassis has a square-section central 

backbone with a hollow interior parti- 
tioned to serve as twin air ducts for venti- 
lation. Outrigger members carry the bat- 
teries, suspension arms, and fiberglass 
body. 
' The power. A pair of motors at the rear 
drives the car. These are standard 24- 
volt aircraft units uprated to draw 400 
amps and deliver five horsepower each. 
Mounted end to end on the transmission 
casing, they drive the rear wheels individ- 
ually through simple reduction gearing. 

They’re wired in series to act as an elec- 
trical differential. When the inside wheel 
slows on a corner, the opposite motor 
automatically speeds up so that the total 
power load is constant but unequally di- 
vided between the two motors. 

Air cooling is needed because the mo- 
tors are pushed beyond their normal 
three-horsepower rating. The exhausted 
warm air is used to heat the car. 

The speed-control system is a mile 


stretcher, sidestepping power-wasting re- 
sistors that dissipate electrical energy as 
heat. Instead of lowering the DC voltage 
by conventional means to slow the mo- 
tors, Ford chops it up into pulses to 
achieve the same thing. 

A transistorized oscillator generates 
square-wave pulses of fixed amplitude and 
width. The frequency of pulses can be 
varied between 30 and 400 cycles a second 
by the throttle pedal, which alters critical 
circuit values through a series of micro- 
switches. 

Pulses are amplified and fed to thyris- 
tors—semiconductors capable of high- 
frequency on-off switching of large elec- 
tric currents. These solid-state relays, 
together with a smoothing choke, are in 
the supply line from the batteries to the 
motors. 

At light throttle, the frequency of the 
pulses is low, which means that they are 
spaced far apart. So the effective voltage 
reaching the motors (and the current 
drawn from the batteries) is small. With 
more pedal, the frequency, voltage, and 
speed increase until 18-20 m.p.h. is 


reached. Then contactors cut in to short 
out the thyristors and apply full battery 
voltage. 

This utilizes up to 20 percent more of 
the stored electrical energy for driving the 


[Continued on page 199 


Bucket seats are sharply angled. Two pedals are 
sole stop-go controls. Four fasteners release sill 
panels to give access to under-floor battery trays. 
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The 20-foot runabout was powered with a single 
120-horse OMC outdrive. She had power to spare, 


giving fast-acceleration, high-speed cruise. The self- 


braced hull contains no extra stringers. 


Tolly Serves Up 


Tougher than a speeding bullet, 
this Pli-cor l-beam construction 
builds-in superb flotation, too 


By JIM ROE / PS Boating Editor 


This is the first time I’ve ever used a 
38 Detective Special in a boat test. The 
boat wasn’t a new armor-plated rumrun- 
ner, either. It was the new Pli-cor hull 
—an I-beam fiberglass-sandwich hull— 
built by Tollycraft at Kelso, Wash. 

As we talked boats on the banks of the 
Columbia River, “Tolly” Tollefson told 
me that his hulls are so tough, they’ll 
withstand the impact of a .38 bullet fired 
at close range. Naturally, I had to bor- 
row a revolver, go out behind the Tolly- 
craft plant, and blaze away at a piece of 
Pli-cor to see for myself. 
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At a range of 12 feet, I fired a Рец 
grain cartridge with a factory-load, Luba- 
loy bullet. The bullet penetrated the gel- 
coat and probed the tough outer layer of 
fiberglass roving, but that’s as far as it 
got. It never got through the roving. 

A pretty tough sandwich. It is. But Pli- 
cor’s main purpose in life is not to serve 
as the receiving end of a shooting gallery. | 
Tollycraft engineers are more interested 
in the high strength-to-weight ratio of 
Pli-cor, which enables them to build a 
tough fiberglass boat with a hull that 
contains its own built-in bracing. As you 
can see by the close-up photo of the in- 
terior, this hull is quite different from the . 
normal fiberglass hull. It begins with the 
traditional outer gelcoat that supplies the 
smooth surface and contains the color. 
Next comes a thick layer of roving. All 
this is traditional enough. : 

But the next layer is something dif- 
ferent. Presewn foam mandrels are laid 
snug against the roving and bonded in 


Continued 


The 23-foot cabin cruiser got its power from a 185- 200 hp. Here, too, the Pli-cor hull supplies its own 
horse OMC outdrive that’s rated to handle up to bracing, lowering total weight of the boat. 


Unique assembly system lowers preassembled cabin and substructure onto motor-equipped hull. 
— || | | i 
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How the Plio-cor hull is built up 


Snug against the roving, planks of foam four feet long pocketed 
in fiberglass are laid over hull (in place and in roll, above; 
close-up, above right) and bonded on with resin. Result: a hull 
of I-beam type. Only motor-mounting stringers are installed. 
Further coats of fiberglass finish interior and form a hull so 
tough, protruding bullet seen in piece of hull at lower right was 


unable to pass all the way through it. 


with resin. These mandrels—a series of 
four-foot-long planks of buoyant material 
—are sewn into pockets of fiberglass. 
Thus, when they are bonded in with res- 
in, each glass pocket serves to form a 
solid fiberglass I-beam. Bonded to the 
heavy roving of the outer hull, and rein- 
forced with extra layers of fiberglass in- 
side the hull, the effect is a rigidly braced 
hull with a series of fiberglass I-beams 
running longitudinally throughout the 
length of the boat. Also, the foam, now 
an integral part of the hull, supplies im- 
portant flotation capability and serves as 
sound- and impact-absorbing material. 
Before the resin hardens, a plastic-film 
bag is spread over the surface and sealed 
around the edges of the mold. Pressure is 


power tilt lifts OMC outdrive in the water at a 75- 
degree angle. Although 23-footer has most comforts 
of bigger boats, it is still trailable. 
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Nosing right onto sandy beach was no problem—the 


then applied by drawing a vacuum with 
a vacuum pump. The mold is placed in 
a heat-curing oven, while under pressure, 
for curing—a matter of hours. Thus vac- 
uum-molded and heat-cured, the familiar 
resin odor is eliminated. And the high- 
density foam material also holds conden- 
sation to a minimum. 

'The resulting hull is said to be lighter 
than fiberglass hulls of comparable 
strength, and needs fewer external braces 
within it. In fact, the only bracing add- 
ed inside the Tollycraft hulls is that 
which serves as engine mounts and as a 
base for cockpit and cabin assemblies. 
lo further add to the hull’s strength, a 
50-50 resin-glass ratio is used. This is a 
higher percentage of glass than is used in 
some boats. And the strength of a hull is 
in the glass, not the resin, say Tollycraft 
engineers. Also, to give the gelcoat a 
long life free from crazing, isotholic res- 
ins are used instead of the more common 
orthotholic. 

Like a lid on a jar. I was particularly 
intrigued by Tollycraft’s unusual and 
tricky method for assembling the deck, 
cabin, and all the built-in wiring and 
equipment. All below-deck equipment is 
"hung" under the lifted cabin and deck 
where workmen can get at them easily. 
Then the finished assembly is hoisted off 
its dolly and lowered onto the hull and 
motor assembly—like a lid on a jar. 


[Continued on page 193] 


WHAT'S NEW 


. 3 BOATING. ' 


Pedal your boat where the 
fish are—both hands free 


This bicycle-pedal propul- 
sion unit lets you move your 
boat backward or forward 
while maneuvering with a 
knee-operated steering lever— 
all without using your hands. 
Designed for fishermen, it also 
provides family fun. It's made 
of aluminum, weighs 23 
pounds including propeller 
and shaft, 20:1 gearing, foam- 
padded seat, and pedal shaft. 
In use, it is simply bolted to 
the transom, seat leveled and 
pedal distance adjusted. It 
will fit next to a slightly off- 
set outboard motor. Priced at 
$159.50, the “‘PedalPusher’” is 
sold by dealers or from F. M. 
Yarbrough & Associates, Box 
1566, Eustis, Fla. 32726. 


Tri-hulled fun boat combines performance with roominess 


Tiki offers water-sports performance and maximum 
space in a 14-foot, nine-inch length, six-foot beam. Molded 
steps and walk-through windshield lead to front deck. The 
deep-V hull planes fast; parallel steps give lift at low 
speeds (the motor in photo is just 35 hp.). The Tiki 
weighs 650 pounds, carries 750 pounds, costs $1,049.70. 
Winner Boats, Inc., Dickson, Tenn. 


Lightweight Owl uses thermoplastic laminate hull 


Light and lively, the 80-pound, eight-foot, seven-inch 
Owl has a one-piece unsinkable hull of Royalex, a thermo- 
plastic laminate said to be stronger than other materials 
and impervious to crazing and cracking. Price: $485, com- 
plete. Mobile Marine Boats, Box 193, Wheeling, Ill. 60090. 


SEPTEMBER 1967 | 111 


XE BOATING (< Su re 


Why wander around in a fog out 
on the deep when it's so easy to 
know where you're heading? 


By EDWARD L. HILTS 


There's an old saying among navigators: 
“There are old pilots and there are bold 
pilots, but there are no old, bold pilots.” 
Freely translated, it means that pilots 
who take chances don’t live long. 

The same saying applies to the skip- 
pers of small boats, and particularly to 


1x 


Three-band radio of type described in this article 
is shown above. It receives AM, short wave, long 
wave. It’s self-contained, powered by small ener- 
gizer cells, handy in smallest boats. Cost: moderate. 
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those skippers who enjoy cruising the big 
waters off any of our coastlines or in the 
Great Lakes. In waters like these, where 
storms can be ferocious, fog is quick, and 
getting lost requires no talent at all. Skip- 
pers get into trouble regularly by losing 
contact with the weather and by not know- 
ing how to navigate themselves out of a 
predicament. 

To keep from getting into this kind of 
trouble, the small boat skipper needs good 
weather information regularly, and he 
needs radio navigation equipment. 

Such equipment is available in the form 
of low-cost, compact, transistorized radios 
that have been specially designed for ma- 
rine and aviation use. These units pro- 


Wonder where you are? Here's 
how to find out—by radio 


Here's how to use your RDF to determine the 

position of your boat by taking bearings on 
three radio stations. First locate, on your chart, 
three radio stations at least 30 degrees apart. 
Closer stations will be sharper than distant ones. 
When selecting a radio station to make a "''fix,"' 
look at the FAA aviation chart, where transmitters 
are clearly indicated. Always pick widely separated 
stations—with at least 30 degrees between them— 
and pick stations as close as possible to the coast 
for accurate readings. When radio waves pass over 
land and then water, they deflect somewhat. The 
less they travel over land, the less the deflection. 
Also, be certain to make your computations from 
the location of the radio station's transmitting tower 
as it is indicated on the chart. These towers may 
be many miles from the studio location. Put your 
radio athwartships—that is at right angles to the 
keel— with the dial toward you. And keep it well 
away from the boat's compass. 


AT LEAST 30* 
я \ / 
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lavigate Yourself Home 


vide you with the ability to listen to all 
of the marine and aviation weather broad- 
casts, serve as electronic navigational 
aids, and also bring entertainment right 
into the cockpit. 

One such unit is the Zenith Super Nav- 
igator, newest model in a line of naviga- 
tional radios going back a number of 
years. Priced just under $100, the Super 
Navigator is light in weight and just a 
little bigger than the well-known cigar 
box. But it does the work of several units 
that would be found on larger boats. 

Most of these navigational radios tune 
three broadcast bands: long wave for FAA 
weather broadcasts, standard broadcast 
for entertainment as well as news and 


TURN TO DF-LEVEL METER 
STEERING AZIMUTH : 
COMPASS DIAL 


HEADING _ ANTENNA - 


weather, and short wave for marine- 
weather navigation broadcasts. 

With inexpensive charts available from 
government agencies—which cover the 
major water areas of the nation in detail 
—and one of these navigational radios, 
you can stay on top of the weather news 
at all times. With a little care and some 
regular monitoring of weather stations, 
you won’t get caught with a storm brew- 
ing between your boat and the harbor. 

These radios are also designed as radio- 
direction-finding units as well as weath- 
er-station monitors. They have antennas 
that can be rotated by hand, enabling you 
to take a radio bearing on any radio trans- 
mitter you can hear. Three such bearings 

Continued 


“ә BEARING FROM 
| STATION TO BOAT 


| Set the azimuth dial at top of “у Turn radio on, select band | Turn DF Level so that needle 


the radio to the same reading for stations (long, short, " lines up with dial indicator. 
as is shown by the boat's compass or standard wave), and tune to Rotate antenna until the /owest 
on your present heading. first station's maximum signal. reading on DF meter is reached. 


= Two readings are now visible through slot in 
antenna. One is the uncorrected bearing from 

the radio station to your boat; the other is 180 
degrees different and is the bearing from your boat 
to the station. Correct the bearing for deviation, 
then draw straight line on chart, station-to-boat. 


Repeat for the other two radio stations, draw- 

ing a line on your chart from each, using com- 
pass rose on chart as basis for lines' direction from 
station. When you've taken the three bearings, you 
have a fix. You're at center of triangle formed 
where the three lines come together. 
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How to use your RDF to “home” 
on a radio signal 


RADIO STATION'S 
_ TRANSMITTING 
ANTENNA, 


YOUR BOAT 


You can “home” оп a radio station or radio 
beacon with your RDF. First place your radio 
athwartships. Select radio station or beacon on 
the chart. Be sure transmitter location is indicated. 


plotted on a chart give you a reasonably 
accurate fix on the position of your boat. 
You don’t have to wonder which way is 
home. 

By following directions in the manual, 
you can also use the radio as a homing de- 
vice, and steer your boat toward a radio 
beacon at a harbor mouth in much the 


same way a pilot homes a plane on an^ 


aviation beacon. In the event of sudden 
fog or low visibility, this could be a handy 
capability to have. 

Another bad-weather aid these little 


radios provide is the ability to determine : 


distance from radio beacons of the type 
that also send out foghorn blasts. When - 
approaching a harbor under adverse con- 


ditions, you can quickly learn how far you | 


Best selection is radio beacon near harbor mouth: are from the beacon by tuning to the bea- 4 


con’s frequency and timing it against the 
sound of the foghorn. B 


This technique is particularly 

handy when radio signal origi- 
nates at lighthouse or other location 
near harbor. Set DF Level needle to 
align with indicator on dial, as you | 
did in taking a bearing. Then rotate | =. 
antenna by hand, keeping your eye | sow 
on DF Level needle. When needle gives | - 
you lowest reading, antenna is aligned 
with source of radio signal. 


TO DETERMINE DISTANCE 


Your navigator radio can be used to find the dis- 
tance of the boat from a radio beacon if the beacon 
is one that sends both radio signals and sounds a 
foghorn. 


HEADING 
i TO STATION 


1 Refer to "lights list" to determine if ra- ` 
dio beacon sends both signals, and to get 


radio frequency. Tune radio to frequency. ` 


Turn boat in this 
new direction, 
watching needle and 
moving antenna back 
and forth slightly as 
turn is made. 


Courses can now be 

read through slots in 
antenna, just as in obtain- 
ing bearing. This will give 
course to transmitter. 


Horn and radio signals are sent simul- 
taneously by station. You hear radio sig- 
nal almost instantly. You hear foghorn | 
later. Look at second hand of your watch 
when you hear radio signal. 


» 
When horn signal is heard, check second ( 


hand of watch again. Note time elapsed 


between signals. 
STATION 


ANTENNA 


Sound travels through the air at about one 
mile in five seconds (one nautical mile in. 


0°.IN ANTENNA SLOT 5.5 seconds). 


Boat will now be on correct course for transmit- 

ter. Steer boat toward station, listening to 
radio and keeping sound at /owest signal strength. 
At same time, watch DF needle and keep the read- 
ing at its minimum. Rotate antenna occasionally to 
check the DF meter reading. Correct boat's course 
as often as necessary to maintain minimum read- ~ 
ing of DF meter. 


Divide elapsed time by 5.5 for nautical 
miles, or by 5 for statute miles. The an- 
swer will be boat's distance from beacon. 
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PERSONAL-USE REPORT: 


Hurst 
Dual-Giate 
Transmission 


H dines handle—that’s 
what I call the dual-gate trans- 
mission shifter. 

“A manual shift for him, an 
automatic for her," the ads 
said. Fine, I thought, but I 
can do the same thing with 
any old automatic. Low, sec- 
ond, and drive—they've all got 
'em. So who needs this? 

Well, my eyes were opened 
after Pontiac set me up in a 
GTO with a Hurst Dual-Gate. 
In the D-S-L slot, shifts are 
automatic. In the 3-2-1 slot, all 
shifts are manual. As long as 
the lever is in 2 position, the 
car wil run in intermediate 
forever. 'This is great on a 
winding road, where you al- 
ternately accelerate and slow 
down. For acceleration, the 
driver controls the gear ratio. 
‚ A downshift is just as re- 
warding. From 85-m.p.h. high- 
way speed, the GTO can be 
brought down to 15 m.p.h. in a 
surprisingly short distance just 
by using the transmission. To 
protect the engine, downshifts 
fron 2 to 1 are limited to 
speeds below 37 m.p.h., but you 
can go from 3 to 2 any time be- 
low 110 m.p.h. 
= Downshift from З to 2, and 
the shift lever comes up against 
a stop that won't allow it to 
slip past 2 all the way to 1. 
However, a little push to the 
side on the shift lever will let 
you shift directly from 3 to 1, 
without a stop at 2.—Jim Dunne. 


For normal driving, 
the shift lever moves 
through the P-R-N-D- 
S-L gate on the left, 
just as in all other 
floor-shift automatics. 
The 3-2-1 gate on the 
right lets the driver up- 
shift or downshift to 
mate engine r.p.m. to 
load demand for opti- 
mum performance. On 
the GTO, downshifts 
from 2 to 1 are limited 
to speeds below 37. 
At right: the tach. 
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Drawer adjusts to cabinet opening. Telescop- 
ing drawers make shelf space more usable. 
A few stock sizes of adjustable drawers like 
these could be fitted quickly and economical- 
ly to most shelves or cabinets. Side sections 
would lock into front and back slide plates. 
Bottoms could be cut to fit, or telescoped and 
lapped to size. Slide rails could be installed 
for easy movement of the drawers. 
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DRAWINGS BY WILLIAM CASTIMORI 


Let-down motors dock boat. 
Lowered on rigid links that. 
are braced against turning or 
twisting, reversible electric ‘ 
motors, says this recent pat- 
ent, would move a boat to port 4 
or starboard to help you dock 
or launch it. When not in use, 
the motors could be winched 
up out of the water. The steer-.. 
ing motors could be used alone 
in tight spots, or in combina- 
tion with the boat's regular : 
engine and rudder. 


Dispenser sets thumbtacks. This slotted tack. 
package would double as a setting tool. 

Lined up in a slot in the cylinder, the tacks 

would be held in place by the springiness of 

the plastic. You'd slide a tack to the end to, 
start 1t while it was still gripped in the slot. 

To set it, you'd reverse the tube and use the 

slanted end as a buffer between the head of 
the tack and your thumb. 


Roller handle feeds paint. A paint roller with 
a reservoir in the handle should mean fewer 
trips to the dip tray. This one has a plunger 
to suck paint into the handle, and a fitting 
connecting the pump mouth to a hollow 
roller arm. You'd work a lever to force paint, 
as needed, to the roller core, where it would 
be fed through slots to the applicator. 
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Balloon inflates for warning. A luminous or 
light-reflecting balloon that would store easi- 
ly—and for long periods—in your car trunk 
might make a highly visible roadside warn- 
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Casement lock prevents forcing. This replace- 
ment for a casement-window latch would let 
you leave the window ajar, yet prevent it 
from being opened enough to admit a prowl- 
er. The free end of the lock's chain-linked 
halves would hook under the latch handle, 
and a bolt would lock the handle. A key 
would be needed to free the chain. 


ing. This kit would include a valve fitting for 


inflating the balloon from the spare tire, a 
supporting rod, and a suction cup to attach 
the signal to a wheel cover. 


The following patents have been issued on these inven- 
tions: Steering motors—No. 3,251,330 to H. H. Honeg- 
ger, Imperial Beach, Calif.; Adjustable drawer—No. 
3,272,583 to E. P. Averdieck, Houston; Tack setter— No. 
3,250,308 to Jos. March, Waterbury, Conn.; Paint pump 
—No. 3,231,151 to W. R. Clark, Sunnyvale, and F. E. 
Hinkson, San Rafael, Calif.; Casement lock—No. 3,270,- 


536 to A. Sprung, NYC; Balloon signal—No. 3,250,241 
to Milton Levy, NYC, and P. Horowitz, Hewett, N.Y. 
Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 


і 
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Й PICTURE NEWS 


Moller buttons on a helmet for a saucer flight. In this 
photo sequence, he's demonstrating the saucer's stabil- 
ity with flaps. He stays low—no pilot's license. 


A genuine flying saucer 
gets a workout 


Here's that man Moller again in his flying vertically, flies horizontally. It's not an air- 
saucer. He's flown the craft as high as three cushion vehicle. 
feet off the ground—and would have gone Moller—he's actually Prof. Paul S. Moller 
higher, he says, if he had a pilot’s license. of the University of California—has been 
Designed for commuters, the craft takes off ^ working on his saucer for five years now [see 
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Driver's view of road is similar to that of the ‘‘Wink’’ wide-angle mirror shown in August PS [page 108]. | 


How to get a periscope 
view of traffic behind 


Motorists following this Chevy 
Corvette often get shook up-it 
has no rear window. What it | 
does have is a periscopic rear- 
vision mirror, and that's the rea- 
son for the peek-a-boo raised 1 
roof. The inventor, Karl E. 
Smith of Auberry, Calif., says it 
eliminates blind spots behind. 
Three mirrors are used. One, 
looking rearward from the roof, 
reflects into a second under the | 
roof —which, in turn, reflects into 
a third for a full view of the road. 


iss rur: 98 
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the only aircraft of its kind. It is 14 feet 
across, stands four feet high, and weighs 800 
pounds. Dual ducted propellers, driven by 
two 90-hp. outboard motors, provide lift and 


PS July '66 and June '67]. He says it's 


propulsion. The inventor thinks the saucers 
could be mass-produced for $3,000-$4,000. 

He’s working on a second version of his 
flying saucer that he expects will do 150 
m.p.h. at an altitude of 5,000 feet. 
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A do-it-itself truck loads, unloads brittle transformers 


Britain’s 400-kilovolt supergrid electric system had a problem— 
- how to load and unload 6!5-ton transformers, with their brittle 
- porcelain insulators, without damage. Associated Electrical In- 
dustries came up with a 
solution that eliminated 
cranes. It's a self-loading 
truck. A tail-end fork lift 
backs under the transform- 
er until it seats against an 
upright cradle. Then jacks 
hydraulically lower the 
1814-foot-high transformer 
onto the truck bed. The 
sequence is reversed for 
unloading. 
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CAMERA SHUTTERS: 


By ARTHUR GOLDSMITH 
Editor and Head of Instruction 
Famous Photographers School 


Кылы is the magic word 
in camera design today. It has glamour 
and sex appeal. We've had “electric eye" 
exposure control, electric motor drive to 
advance the film, electrically powered 
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zoom lenses for movie cameras, and— 
latest and most hotly discussed—the elec- 
tronic shutter. 

Are electronic shutters just a gimmick 
or are they a significant advance in cam- 
era design? What are their advantages, 
if any, over the old-fashioned shutter? 
Will all cameras in the future be equipped 
with electronic shutters? Are they a flash 
in the pan or are they switched on to stay? 


mame PHOTOGRAPHY 


What some other experts think the 
future holds for electronic shutters 


e The electronic shutter is the most 
important single camera advance in 
years. The ultimate camera will have 
an electronic shutter behind the 
lens of an interchangeable-lens sin- 
gle-lens reflex, with optional manual 
and automatic control. And that 
will come sooner than you think. 


Mike Bienstock, Yashica, Inc. 


* Originally introduced as a gimmick, 
these shutters now offer significant 
picture-taking conveniences. As pro- 
duction costs come down, they are 
bound to replace all but the most 
specialized of mechanically timed 
shutters. 

Norman C. Lipton, 
U.S. Representative, 
Camera Industries of West Germany 


e The electronic shutter is more than 
just a convenience, more than just 
a more accurate way of controlling 
exposure. The perfected electronic 
shutter, when it comes, will offer 
complete exposure control by elim- 
inating the restrictions of f stops. 
The photographer will be able to 
dial the effect he wants—perhaps a 
particular depth of field—and the 
camera will deliver it with superac- 
curacy, perhaps firing at 3/86 sec- 
ond at an aperture of f/5.381; or 
36.4 seconds at f/14.943. Who 
cares? Who needs f stops if you can 
get the exact results you want? 


Everett H. Ortner, 
PS Photography Editor 
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Nill Electronics Take Over? 
| 


First of all, I'd like to clear up a com- 
mon misconception. The phrase “elec- 
: tronic shutter" is something of a mis- 
nomer. Strictly speaking, it means a 
shutter that admits light to the film by 
purely electronic means, without moving 
parts. The present generation of elec- 
tronic shutters aren’t of this type. Ac- 
tually, they are mechanical shutters 
whose speed is controlled by electricity. 


The idea of using electricity to control 
shutter speed isn’t new. The first patent 
for such a device dates way back to 1902. 
But it took the development of miniature 
electronic components to make them prac- 
tical to manufacture. 

Polaroid's Auto-100 was the pioneer 
production-model camera to use electri- 
cal timing in its shutter. In the early 

Continued 
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Electronics can even change an exposure while it’s being made 


Sixties, working models of both blade- 
type and focal-plane electronic shutters 
began to appear. By now, a number of 
models, ranging from moderately priced 
to highly sophisticated professional equip- 
ment, have come onto the market. 

How they work. Electronic shutters vary 
considerably in details of design, but em- 
ploy the same basic principles. Like a 
conventional shutter, a typical electronic 
shutter uses spring power to open and 
close it, admitting light into the camera 
and exposing the film. But instead of 
timing the duration of the exposure by a 
complex escapement mechanism (rather 
like the gear chain in a watch), electric- 
ity does the job. 

What happens is something like this: 
When you press the shutter release, a 
spring opens the shutter blades. The 
blades are locked open by means of a 
mechanical linkage with the armature of 
a small electromagnet. As long as the 
magnet is energized, the blades are held 
open. When the magnet goes dead, the 
blades are released, completing the ex- 
posure. 

With another type of design, the blades 
are held in an open position until the 
magnet is energized. This attracts the 
armature and releases the blades. 

Either way, the electromagnet is turned 
on and off by electronic switching. Be- 
cause the spring does all the hard labor, 
you need only a relatively small amount 
of current and a miniature magnet in the 
timer itself. 

A typical timing circuit uses a battery, 
one or more transistors, and a number of 
capacitor-resistor units. Sometimes rather 
elaborate components are required. For 
example, one of the new shutters uses two 
transistors, two capacitors, two potenti- 
ometers, three switches, and 18 resistors. 

Up to a half-minute. What are the ad- 
vantages to using electricity for timing? 
First is greater accuracy at slow shutter 
speeds. Electronic shutters in general 
give you a very wide range of slow 
speeds—up to half a minute on some mod- 
els—and control them with a precision 
that mechanical shutters with long gear 
chains can’t match. They completely 
eliminate the “guesstimates” of night-time 
picture taking. And they’ll even change 
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an exposure while it is being made—if the 


light on a subject should increase or de- . 


crease while the shutter is open. 

Now, what about the high-speed end? 
A few of the new shutters go up to 1/1,000 
second, some have a top speed of 1/500 
or 1/300, and others go only to 1/125 sec- 
ond. At higher speeds, it’s doubtful if 
the electronics are significantly more ac- 


curate than a good conventional shutter. | 


Not because the electronic circuits aren’t 
capable of extremely fast timing but be- 
cause at the higher speeds you are still, 
to an extent, at the mercy of mechanical 
parts. 

It’s the faster shutter speeds, of course 
—speeds like 1/125 and 1/250 second— 
that most of us use most often. And with 
the ASA ratings of color and black-and- 
white films soaring into the stratosphere, 
even the fastest setting sometimes doesn’t 
seem fast enough anymore. So an im- 
portant line of research is to find economi- 
cal ways of obtaining greater accuracy 
at high shutter speeds. 

Greater durability. Another advantage 
electronic timing has over gear trains or 
other mechanical devices is durability. 
Electrons don’t wear out and solid-state 
circuits never need lubricating or get 
clogged with dirt. Since they have no 
moving parts they last indefinitely. 


But again, I'm talking about the tim- · 


ing device itself. There’s still the wear 
and tear on the mechanical parts of the 
shutter. We won’t get the full benefit of 


ft 


electrons until an all-electronic shutter 


is devised. 


Looking ahead. We've a long way to go, | 


but it’s possible to imagine what it may 
be like. A useful device for scientific re- 
search is the Kerr-cell shutter, which 
uses the “blackout” effect of a pair of 
polarizing screens. It includes a polarizer 
and a depolarizer whose planes of polari- 
zation are crossed 90 degrees. The Kerr 


cell is located between the two. If you 


put a high voltage on this cell, the plane 
of polarization is turned and light can 
reach the film. 

Fantastically brief exposures—up to one 
five billionth of a second—are possible 
with this device. However, it’s inefficient, 
cumbersome, expensive, and requires dan- 


[Continued on page 191] 


Here’s the latest in Popular Science’s series for the car 
owner who doesn't have a very clear idea about what goes on 
under the hood—but would like to learn. Knowing your car will 
save you money and add to your driving pleasure and safety. 


ABC: of Keeping Your Car in Tune 
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CHOKE VALVE 


You'll save gas and your 
engine will live longer if 
LINK you're willing to spend an 
Lever hour on carburetor care 


THERMOSTATIC 
g SPRING 


DW 

EA^WARM AIR 
A key attachment on the 
carburetor is the automat- 
ic choke mechanism. On 
cold starts, the choke 
valve is closed. Air 
warmed by the exhaust 
gases causes the ther- 

| mostatic spring in the 

ча CHOKE choke housing to open the 

| Wj » HOUSING Choke valve as the engine 

X Pi "e TA Dm reaches normal operating 

VACUUM IDLE-SPEED TAM SEM — CA temperature. 

ADJUSTMENT SCREW B — TE 
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How to Clean and Adjust 
Your Carburetor . .......... 


as your gas mileage fallen off so  ably correct with a screwdriver and a 
badly that you suspect your tank has couple of dollars’ worth of some special 

a leak? Is every cool morning a race to chemicals. 
see whether your engine will start before Ask any professional mechanic what a 
your battery runs down? Does your tail- car owner should do to his carburetor 
pipe smoke like a pile of burning wet and the answer will probably be, “Keep 
leaves? If you have troubles like these, his hands off it!” This advice is under- 
friend, you have troubles with your car- standable since modern carburetors are 
buretor—but troubles that you can prob- Continued 
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AND SEAT Ue : 


Air admission is controlled by the choke 
valve, fuel-mixture admission by the throt- 
tle valve. Fuel level is controlled by the 
float, and air is mixed with fuel at the 
main jet nozzle in the narrowest part of 
the air passage. 


The air cleaner is usually held on top of 
the carburetor body by a wingnut. To re- 
move the air cleaner, unscrew the wingnut 
and lift the whole assembly straight off. 
When refitting the air cleaner, the wing- 
nut should only be hand-tightened. 


high-precision parts and should not be tinkered with 
by unskilled hands. But there are some things you can 
do to keep your carburetor carbureting. First you'll 
need to understand the design of a carburetor. 

What it does. You know that gasoline engines de- 
velop their power from burning gasoline, but few people 
are aware that gasoline will not burn. Gasoline vapor, 
however, mixed with the right amount of air, will burn 
enthusiastically. Auto engines need different mixtures 
of air and fuel for starting, warm-up, cruising, idling, 
accelerating, full power, and high-speed operation. The 
part that feeds the engine the diet it needs to satisfy 
its every operational demand is the carburetor. If you 
think of a carburetor as being a mixing valve, you've 
got the picture. 

A simple carburetor is an open pipe through which 
air flows to the combustion chambers with a provision 
for spraying fuel into the airstream. It works some- 
thing like an insecticide spray gun. A fuel bowl at- 
tached to the side of the pipe receives fuel from the gas 
tank. The fuel level in the bowl is held constant by a 
float-and-needle-valve arrangement. Small passages 
from the fuel bowl into the pipe allow a controlled 
amount of fuel to be fed into the airstream going to 
the cylinders. 

Add a metal disk (choke valve) to the top of that 
open pipe so you can cut down on the airflow to get a 
fuel-rich mixture, and another disk at the bottom (throt- 
tle valve) so you can control the amount of gas mixture 
reaching the combustion chambers, and you have an 
idea of what a primitive carburetor is like. 

A carburetor suitable for modern engines is, of course, 
a far cry from this oversimplified version. 'The prin- 
ciple is the same but there are almost endless compli- 
cations: The choke is automatically controlled; the 
fuel passages from the fuel bowl into the airstream are 
a maze of nozzles, tubes, and jets; that simple open 
pipe may be divided into as many as four barrels; 
there's an accelerating pump; and economizer and pow- 


Gum and varnish deposits on the internal working performance and gas economy. Chemical cleaning, 
parts of a carburetor can upset calibration and reduce shown below, can restore a dirty carburetor to like-new. 
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er circuits may be added to the fuel flow system, too. 

Choke and throttle. Choke-valve action (opening and 
closing) is usually controlled automatically by a ther- 
mostatic spring wound around the choke-valve shaft. 
The spring contracts to close the choke when the en- 
gine is cold. A closed choke provides the extra-rich 
mixture. (“Кісһ” means more fuel in the air/fuel mix- 
ture. “Lean” means less fuel in the mixture.) 

As the engine warms up, the thermostatic spring un- 
winds to rotate the shaft and open the choke. 

A faulty-operating automatic choke can ruin gasoline 
mileage (if it sticks closed) or lead to very hard start- 
ing (if it sticks open). Keeping the automatic choke 
operating correctly is one of the important things a car 
owner сап do to his carburetor. We'll detail the step-by- 
step procedure later on. 

Throttle-valve action is controlled, through linkage, 
by the accelerator pedal. With no pressure on the 
pedal, spring tension holds the throttle valve almost 
closed. A threaded stop screw (idle-speed screw) on 
the linkage limits throttle-valve closing to set the idle 
speed. 

The accelerating system. It takes an extra shot of 
fuel right into the carburetor air passage to give an 
engine a burst of power when the accelerator pedal is 
depressed quickly. A special pump is operated by 
linkage from the throttle linkage. When the pump 
doesn’t discharge correctly, the engine “falls flat" ev- 
ery time the throttle valve is snapped open. 

If you find yourself pushing down and letting up on 
the accelerator pedal several times to get up enough 
speed to pass another car, you probably have trouble 
in your carburetor's accelerating system. Malfunctions 
in the accelerating system can often be cured by clean- 
ing with special chemicals. 

Carburetor cleaning. Cleanliness is the keynote to 
carburetor maintenance. A carburetor must be kept 
clean inside and out. Evaporating gasoline leaves a 
brownish, gummy deposit (actually varnish) through- 
out the carburetor air passage (including choke valve 
and throttle valve) and within the carburetor jets and 
ports, and on valves. Deposits only a thousandth of an 
inch thick can upset carburetor calibration. 

Dirt and grime on the outside of a carburetor can 
cause linkage to stick and bind, which is the biggest rea- 
son why automatic chokes don't operate properly. Car- 
buretors must be cleaned thoroughly about twice a year. 

Carburetors are best cleaned with solvent, anything 
that will dissolve the accumulations of gum, dirt, and 
varnish. Lacquer thinner will clean a carburetor, but 
it is very dangerous to use around an engine. Probably 
your best bet is a commercially prepared solvent that 
has been designed to clean carburetors while they are 
installed and assembled on the engine. Good cleaners 
cost about $2 a 16-ounce can. These are available in 
liquid form or in aerosol cans. They’re safe and ef- 
fective. Continued 
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Apply the carburetor cleaner exactly as 
recommended by the cleaner manufac- 
turer. Be careful, however, not to disturb 
the linkage while you are cleaning. 
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A special kit is available for direct internal 


application of some types of carburetor 
cleaners, The kit feeds cleaning solvent 
straight into the carburetor fuel-inlet port, 
which requires disconnecting and capping 
the fuel-pump-to-carburetor line, 
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After cleaning, tighten all carburetor 
mounting nuts, if necessary, to prevent 
air from entering the cylinders except 
through the carburetor air passage. The 
air-fuel ratio must be exactly right for all 
operating conditions, and the finely cali- 
brated adjustments on a carburetor would 
be wasted if air could leak in. 
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Lubricate the heat-riser-valve shaft, as 
Shown above. The shaft and its counter- 
weight must always be free to rotate easi- 
ly with light finger pressure. Special 
lubricants for this purpose are available 
at all auto-parts stores. 


НЕСК CHOKE-VALVE ACTION 
NITH FINGER PRESSURE 
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Check choke valve for proper action by 


finger pressure only. With a cold engine 
and the accelerator fully depressed, the 
valve should snap closed after being man- 
ually opened. On a warm engine, the 
valve should snap open. Faulty choke 
action ruins gas mileage. 


Two- and four-barrel carburetors have two 
idle-mixture adjustment screws. To set 
the right idle mixture, make adjustments 
on both at the same time. Faltering 
means too lean; hunting, too rich. 


IDLE-MIXTURE 
ADJUSTMENT SCREWS 


To clean the outside of a carburetor, apply liberal 
amounts of solvent to all parts, paying special atten- 
tion to the linkage. Let the solvent work for about five 
minutes, then wipe carefully with a clean cloth. 

Check choke action. Block the accelerator pedal in 
its fully depressed position; then, with finger pressure 
only, work the choke valve back and forth. If the en- 
gine is reasonably warm, the choke should snap open 
after being pushed closed. If choke action is slug- 
gish, and if you are sure the linkage is clean, place a 
couple of drops of lightweight engine oil on the ends 
of the choke shaft where they go through the carbure- 
tor wall. Work the valve manually until the action is 
firm and quick. Never lubricate the linkage. Oil re- 
tains dust, which can bind linkage action. 

Manifold heat-control valve. Inside the exhaust system, 
close to the engine, is an assembly made up of a butter- 
fly valve, a shaft, a counterweight, and a thermostatic 
spring. The assembly, sometimes called a heat riser, 
works very much like an automatic choke—the butter- 
fly valve is closed when the engine is cold, open when 
the engine is at normal operating temperature. A closed 
valve directs exhaust heat to the manifold area below 
the carburetor. The heat helps vaporize the cool fuel. 
When the engine is warm, the counterweight and the 
thermostatic spring work together to open the valve, 
allowing the hot exhaust to pass directly out the ex- 
haust system. 

Adjustment. There are only two adjustments you 
can make to a carburetor: idle speed and idle mixture. 
Warm the engine thoroughly and accelerate it a couple 
of times to make sure the automatic choke is fully 
open. Turn the idle-speed screw, located on the throttle 
linkage, *in" to increase idle speed, “out” to reduce. 
Correct idle speed will be the slowest speed possible 
without stalling when you come to a full stop. The ac- 
tual idle speed can be anywhere from 500 to 700 r.p.m., 
depending upon transmission (automatics idle slower 
to prevent creep), equipment (air-conditioned cars are 
set to idle faster with conditioner in operation), etc. 
Set your idle speed with automatic transmission in D 
(Drive), manual transmission in neutral. Always set 
the parking brake firmly during idle-speed adjust- 
ments. 

With idle speed established, smooth out the idle by 
adjusting the idle mixture. Turn the needle-tipped 
screw(s) in the bottom section of the carburetor in 
until idle gets rough, then out until uneven running 
sets in. Somewhere between the two extremes is the 
correct idle-mixture adjustment where the engine runs 
smoothly. On two- and four-barrel carburetors with two 
screws, adjust both at the same time. 

Some carburetors do require the services of a skilled 
mechanic to correct some operational malfunctions, 
but a clean carburetor with a properly performing mani- 
fold heat-control valve will stay off the overhaul bench 
for many tens of thousands of miles. 
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“Id like 
to see them 
make...’ 


DRAWINGS BY DANA RASMUSSEN 


Disappearing turn signals on 
motorcycles. A lighted rod 
would slide out when vou 
pressed a switch plate on the 
right or left handlebar grip. 
—Martie Staff, Osage. Iowa. 


Money Illuminated doorknobs of hollow plastic, with 

passed through rollers with random bumps а bulb inside so you could see the lock. The 

and depressions wouldn't stick together. light would also provide some general illumi- 
—B. B. Burns, Greenwood, S.C. nation.—Dennis Hesher, Kansas City, Mo. 
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Outdoor grills with a burner at bottom апа Heating coils behind tiles around showers in 
a propane tank for starting charcoal fires. humid climates. Turning the heat on after a 
Unlike lighter fluid, the gas wouldn't affect shower would dry the walls and prevent mil- 


food flavor.—W. R. Plano, Pasadena. dew.—A. Chernahaeff, Wasco, Calif. 

Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
like to see in general use, What's yours? We will pay 55 Ace, NYC 10017. Write your name and address clearly. 
for each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 
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BEGINNING HERE: 


44 Pages of 
Home 


The Best Ideas 


iImprove-’Em-Yourself 


Four Money-Saving 
Roundups of 
Useful New Products 


HOW TO: nn 
• Remodel a Basement 
with New Materials - 
e. Turn a Carport into Living Space 
« Make an Efficient Tool Sharpener 
e Install a Half-Bath 
e Work with New Aluminum 
Electrical Wiririg 
e Wire Your Home for TV 
• Build a Spanish-Style Buffet 
PLUS much more: 
Projects, know-how ideas, 
new materials, and new tools 
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How a nationwide һоте-. 
improvement service 
helped turn unused 
space into a family room, 


by HERBERT SHULDINER 
PHOTOS BY BILL MORRIS 


Attractive family room, once a bare basement (left), gets its dressed-up 
look from Abitibi Miraboard paneling and new Needlepoint Miravinyl on 
accent walls (above, right). Lay-in ceiling of Barrett ceiling tiles, Progress 
ceiling lighting, and Ruberoid vinyl-asbestos floor tiles complete the 
transformation. What gives the room genuine winter warmth to go with 
` its warm look is use of Technifoam board to insulate walls and floor. 


Гау to Finish Your Basement 


0.. of the most obvious ways to create 
added space in your home is to finish the 
basement. But if it’s a below-grade base- 
ment, the results could be—and often are 
—disappointing. 

Money spent on expensive paneling, 
tiles, and labor can go down the drain if 
you don’t check cold and dampness, 
which can make a spanking-new family 
room uninhabitable for much of the year. 


Some experts advise against even trying 
to finish a below-grade basement because 
of these problems. 

When the only way is down. Often, how- 
ever, you may have no other choice when 
faced with the need for extra room. In 
that case, you’ll want to insure that it’s 
done in such a way that you get a room 
that stays warm and dry throughout the 

Continued 
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It’s easy to handle the 34” Technifoam insulation. 
А 4'-by-8' panel weighs only 71% pounds. Неге, au- 
thor places it in position on the cement floor of 
the basement. A dry wall adhesive has been spread 
around the edges of the panel and, vertically, every 
8". For good adhesion, the panels were then 
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No vertical furring strips are needed when you in- 
stall Technifoam insulation on walls. Horizontal fur- 
ring strips are placed top, bottom, and center, be- 
tween the 34"-thick panels, to provide a solid base 
when the exterior paneling goes up. After the insu- 
lation has been cemented to the concrete blocks 
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You can cement urethane panels directly to masonry walls 


Insulation on floor makes a snug barrier against cold and dampness 


squeezed down hard—by placing over them plywood 
panels wedged down by two-by-fours. Because of 
our on-the-job photos, the plywood overlay was not 
cemented to the Technifoam insulation in one op- 
eration, although it's easier to cement down both 
panels and simultaneously wedge them in place. 


with a drywall adhesive, furring strips are tempo- 
rarily nailed over them (as above) to spread the 
adhesive beads and hold the panels securely until 
the adhesive dries. Black paint is then sprayed 
along areas where outside panels will meet, so 
white won't show through as the wood contracts. 


For where-buy-it information on tools an 


ta" year regardless of weather or season—wet 


EPER spring or cold winter. 
Зд" Not long ago I found myself in ех- 
'ETHANE actly this position. Although I live in an 


PANEL 


area where many people desert their fin- 
ished, below-grade basements during the 
colder months, I decided to go ahead. I 
was determined to convert my basement 
into a comfortable room, regardless of 
what the outside temperature might be. 

I took my problem to a nearby center 


X де of the Wickes Corporation, the nation’s 
LYWOOD | largest chain of suppliers of materials for 
"RINGED — home improvement. Wickes will contract 
DERLAYMENT 


with you for as much, or as little, of any 
job as you may choose. If you’d like to 
do half a job personally, Wickes will send 
carpenters, plumbers, or whatever to do 
"uc т "———— therest. For those who do their own work, 
the Bor insulation in е жа drawing). eni ite Wickes helps out with do-i ey ourself clin- 
nailed into slab, and insulation is trimmed to fit in- 1¢S and offers a free planning service. _ 
side. Plywood layer overlapping the insulation edges Wickes has converted well over 1,500 
is nailed into the sleepers to provide a firm subfloor, unfinished basements in the past 18 
ready for its third layer—vinyl-asbestos tile. months, in all parts of the country. It 
has had to overcome almost every diffi- 
culty you can run into. 

After surveying my basement, a Wickes 
consultant suggested that a new insulat- 
ing product they had field-tested, and were 
enthused about, might be the key to keep- 
ing my basement warm and dry. It’s a 
urethane-foam board produced by Barrett 
—Technifoam Building Board. 

Technifoam is a sandwich of rigid ure- 
thane-foam cores bonded to white facer 
papers. The coated-paper facings add to 
the vapor-barrier qualities of the material 
and give it a dustfree surface. The insu- 
lation comes in 4'-by-8' panels of varying 
thicknesses. 

Barrett recommends that Technifoam 
be used not only to insulate basement 
walls, but as an insulation over the floors, 
as well. This step provides an additional 
vapor barrier and blocks the escape of 
warm air through the floor. My floor is 
warm enough for the kids to sit on. 

Building in warmth. Here’s how the 
Wickes home-improvement service insu- 
lated my basement: 

First a gridwork of one-by-three fur- 
ring strips (actual dimensions, 34" by 
Finishing off the wall-paneling job is as easy as ce. 258”) was laid out on 4-ру-8' centers 
menting the Abitibi Miraboard to the insulation. and nailed to the floor like sleepers. These 
Again, temporary braces (above) put pressure on sleepers were pinned into the concrete by 


the panels until the cement is bonded. A few finish- — | | . 
ing nails hammered into the horizontal furring strips 8 Cartridge-powered stud driver. 


help to keep the edges firmly in place. Continued 
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You need only a sharp knife to work urethane panels 


Technifoam panels are a sandwich of rigid urethane lation over pipes (above, right). In addition to pro- 
between facer papers. They're tough to break or viding a vapor barrier, the facer sheet gives a dust- 
snap, but after cutting with a sharp knife through free surface. Technifoam can be taped along edges 
the coated-paper sheets, you can snap through the like gypsum board, and painted; but it won't return 
rest of the sandwich. You can slice off thin strips, to its original shape if dented, so can become dis- 
too (above), or gouge out a groove to permit instal- figured if not covered with a solid facing. 


Then 4’-by-8’ panels of Technifoam Walking easy. A not-too-soft tile, at 
were trimmed 25%” in length and width. least 14” thick, should be used to finish 
One side was striped with adhesive and the floor. Wickes used a Ruberoid vinyl- 
cemented into an opening of the grid. A asbestos tile in my basement. The floor 
4'-by-8' panel of 34” plywood was then is pleasant to walk on; it cushions your 
treated to the same adhesive (Miracle step, but doesn't feel spongy. 

No. 20) and centered over the insulat- Best of all, with the Technifoam in- 
ing material, so that each edge covered  sulation, the floor is warm enough for 
half of a sleeper. I nailed down the kids to sit on all year long. 


edges of each panel to insure against Installing Technifoam on the walls is 
curling and buckling. [Continued on page 186] 
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Lay-in ceiling tiles top off a snug basement family room 


Barrett acoustical ceiling tiles offer soundproofing down the upward escape of heat from the basement | 
and insulation. The air pocket created by the space їо the first floor of the house. Prefinished metal 
between the true ceiling and the tiles helps to slow grids hang from wires on joists, hiding pipes. 
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improving 
Your 
Home 


Gas burner. Want a free-standing fireplace 
that burns piped-in or LP gas? The Contem- 
porary, with 36"-wide, 24"-deep hearth, 
comes equipped with ceramic logs and a 
divided, swing-out screen of black mesh. 
You can choose a white, red, or gold porce- 
lain-enamel finish or a black-matte finish. 
The Majestic Co., Huntington, Ind. 46750. 


Continued 

Two plumbing aids. No wrench is needed to loosen moves it. Water Hammer Stop (right) is installed 

 A4a slip nut of Du Pont's Delrin. The plastic nut (made along with the underfixture shutoff valve, making 

by A. H. Voss Co., Long Beach, Calif.) is pregrooved the air chamber easy to reach for draining. $5. 
to receive a screwdriver. A gentle tap (below, left) Plumb Shop, 1341 Temple, Detroit 48201. 
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Cinder-block filler. A smoother finish coat on cinder- 
block walls is claimed if you use Sapolin's Latex 
Block Filler as the base undercoat. It helps fill the 
porous surface quickly and uniformly, whether ap- 
plied by brush or roller, and dries hard and fast, 
ready for a final top coat in color. 


Simulated-wood ceiling. The fine 
look of an Early American ceiling 
is captured by Armstrong Cork's 


new tile, called “Wood Grain." hidden when the shelf is placed. 
The tiles are 4’ long, come in var- Of walnut-finished hardboard, the 
ious widths, and are installed 


tongue-and-groove fashion. А ran- 48" 
dom-plank effect is obtained by 
varying the widths. 
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lengths. 


Stylish shelf. Lustra Floating  Stainless-steel threshold. Stanley's 
Shelves go up in minutes, and 
the two brackets are completely 


shelves come in 24", 36", and 
Dorfile Mfg. Co., 
1131 SE Umatilla, Portland, Ore. 
97202. $7, $8, $9. 


Snap-in window muntins. You can add Colonial style 
to windows, without changing the sash, by using 
these vinyl grilles. The grilles transform a plain 
expanse of glass into a more attractive, small-paned 
window; yet they can be readily removed for easier 
single-pane cleaning. To snap it into place, the 
grile is simply flexed, placed in position, and re- 
leased. Cross members are bonded with Eastman 
910 adhesive. Caradco, Inc., Dubuque, lowa. 
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newest threshold comes in two 
models: One is for low rug clear- 
ance, the other for high rug clear- 
ance. The unit is prenotched for 
speedy installation and has a 
hardened steel core. The self-seal- 
ing draft stop is of vinyl and has 
double anchors and a dust cap. 


Provincial lighting fixtures. The 
cameo designs on these ceil- 
ing fixtures are molded of Mon- 
santo's Lustrex polystyrene. 
The antique-white scenes are 
illuminated against pastel-blue 
panels, framed with ‘‘antiqued”’ 
gold scrolls. Distributed by 
Geringer & Sons, Peekskill, N.Y. 


Gas-appliance plug. Now gas ap- 


pliances can be plugged in just as 
easily as an electrical plug. The 
E-Z Gas Tap can be used with 
natural, manufactured, or mixed 
gas, and LP gas-air mixtures. It’s 
available in five sizes from 14” 
through 34". The Tracy Co., P.O. 
Box 8037, Erie, Pa. 16505. 


з a eer St 
Western-theme siding. You don't 
need a saddle and cactus to bring 
a touch of the Old West to your 
home. You can do it with U.S. 
Plywood's new textured siding, 
Abraded Western Hemlock. The 
panels are straight-grained, 
grooved 12" on center, and pre- 
servative-treated on both sides. 


Compact message center. Here's a wall-mounted 
desk that, when closed, projects only 2" into the 
room. Yet it's large enough to hold a note pad, 
personal telephone directories, pens, and pencils. 
The door, held by a magnetic latch, drops down to 
provide a sturdy writing surface. An interior light 
that comes on when the door is opened can be 
dimmed to serve as a night light, too. Emerson 
Electric Co., St. Louis 63136, makes it. Price $39.95. 


Pivoting door. This new wardrobe door combines 
the advantages of a full-length mirror with those 
of a built-in storage area. A perforated back pro- 
vides 144 holes per square foot to hold fixtures for 
hanging almost anything. Doors can be installed 
to pivot on either side or in the center, in any 18" 
or 24" space. The door is also available without a 
mirror. Leigh Products, Coopersville, Mich. 49404. 
A mirrored door for 18" space: about $49. 
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Redwood Planter 
for the Patio 


his handsome redwood planter can 
be built easily in one weekend. 
Redwood needs no preservative treat- 
ment, which often burns plant roots, so 
it’s the perfect material for a planter. 
The walls are two-by-six tongue-and- 
groove with a 14” channel on the face. 
Because redwood is durable and long- 
lasting, nails should be of the same 
quality. Spirally grooved aluminum, or 
hot-dipped galvanized, nails are best. 
The planter was designed for the Cali- 
fornia Redwood Association. 


SIDES & BOTTOM 
FROM 2" STOCK, | 
SAS, TAR INSIDE |) 
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By PHIL McCAFFERTY 


This contemporary-design swing up- 
dates the old American pastime of lazy 
summertime swinging. It can be built 
quickly and, because it’s suspended, 
doesn’t have to be moved around when 
you're cleaning the porch or patio. 

I used redwood to build mine because 
it’s durable as well as attractive. Two-by- 
fours are used for arms, seat ends, rear 
frame rail, arm supports, and center seat 
support. You'll need two-by-six stock for 
the back end pieces, one-by-four for the 
front rail, and one-by-six for the top rail. 
The slats are all of one-by-two stock. 


+444" DADO 
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Porch Swing You Can Build 


Shape the curved pieces with a band or 
saber saw and sand well. Start assembly 
- by fastening the back slats to the vertical 
end pieces. Do the same with the seat. 
Clamp the back in place on the seat and 
drill the holes for the lag screws and at- 
taching bolts. 'The arms and supports can 
now be clamped, drilled, and attached. 
Glue and screw all permanent joints using 
. cadmium-plated fasteners and waterproof 
glue. 

Dimensions shown are for a 5' swing; 
if you would rather have a four-footer, 
simply shorten the lengths by 12". Sand 
and finish with linseed oil or exterior 
sealer-stain. Use 2/0 chain and 5%” eye- 
bolts to suspend the swing. 
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By removing three bolts from each end, the swing 
can be folded flat for easy and quick winter storage. 
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Live in 


The finished T—qu inside 
Need Space? 
You Can 


a Carport 


You already have a big jump on the job if your 
house has a carport. Just add three more walls 


By DON SHINER 


hen the growing family seemingly 
shrinks the house, converting a car- 
port into a room is a logical way to ex- 
pand. It costs less than other moves, for 
it means adding only three walls to an 
existing roof, and it changes little, if any, 
the architectural style of the house. 

Let's look at the job shown on these 
pages, a former carport turned into a 
combined family room/study. With the 
original roof line extending beyond the 
house to form a carport area, three walls, 
a floor, and a fireplace were added to give 
more than 365 square feet of additional 
living space, at a cost slightly over $2,500. 

Not all carports are, of course, con- 
tained within the main roof of the house. 
Many are simple structures attached to 
one side or rear of the house. But even 
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these offer you some wonderful remodel- 
ing possibilities. 

Begin the job by listing the features 
you need. For example, can the carport 
enclosure become a bedroom? Can some 
other room in the house be converted 
into a bedroom, while the carport area be- 
comes a recreational room, study, or TV 
area, with a handy wall of spacious clos- 
ets? If you have always dreamed of a 
fireplace, and your present home lacks 
one, can this be incorporated into the car- 
port area and, of course, fitted into the 
budget? Can you gain access to the car- 
port area without an entrance problem? 

A survey like this was the first step tak- 
en on the project shown. The carport area 
would be accessible from the living room, 
when one window (and the wall below) 
was removed and the opening framed for 
a door. A tiny study in the rear of the 


Continued 


Е — HP 4A 


NEW ROOM 


Family recreation room fits be- 
neath existing house roof, and 
takes place of former carport. 
Doing the carport over added more 
than 365 square feet of living 
space to the house. Savings ef- 
fected, by not having to build the 
roof, allowed the luxury of includ- 
ing a fireplace. If the home owner 
does the job himself, even great- 
er savings are possible. 


FOUNDATION 


CONCRETE FOOTING 


21 BLOCKS 10 BLOCKS 
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From carport to fiberglass 
insulation in nine steps 


house was converted into a necessary 
extra bedroom, so the carport area became 
a spacious combination family room/ 
study, opening into the living room to pro- 
vide a larger area for occasional entertain- 
ing. Lacking a fireplace, the family de- 
cided to include this added feature. 

The first step. This was to make a rough 
drawing that showed the planned im- 
provement, plot size, and location of 
structures on the property. Then the 
project was discussed with the local build- 
ing inspector. He was a great help. His 
suggestions at this stage saved money in 
the end. For example, he recommended 
what lumber to use and what venting 
was necessary in the crawl-space wall. 

Next step was hiring a carpenter and 
helper, after which we began actual work. 

The roof was shored up with temporary 
supports and load-bearing members sup- 
porting the port roof were removed. A 
trench around the perimeter of the cement 
floor could now be dug. It was necessary, 
of course, to dig a wider trench for the 
fireplace foundation. Digging the trench 
and pouring three yards of concrete for 
the 12"-by-36" footing were completed in 
less than a day and a half. Then began 
the job of laying up three. courses of 
blocks to complete the foundation wall. 

Except for the edges, which interfered 
with laying the footing, the existing ce- 
ment floor was left intact. A four-mil 
polyester sheet was placed over it to keep 
the wood floor, placed 16" above the slab, 
dry and free from rot in years to come. 

Floor joists (2-by-12s) were set on the 
block wall and tied into the house. These 
were treated with wood preservative be- 
fore being installed. 

Getting heat out to the new room was 
one of the problems encountered. 'The 
house is heated with forced hot air, and 
the problem was solved by running two 
6" ducts, under the floor, from the base- 
ment plenum chamber. 'lo prevent heat 
loss, the ducts were wrapped with in- 
sulation. 

The floor joists were set on 16" centers, 
with fiberglass batts stapled between. 
The subfloor is construction-grade 34" ply- 

Continued 
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excavation followed. Next step: Remove the posts. 


subfloor goes down. Fiberglass batts were used here. 


| 


| pe 4 Li MC { is — 
7. Studs are set 16” on center. When cutting them, 
leave marking line for tight fit and easy nailing. 


1. Temporary shoring was put in place; layout and 


2. Trench for footing is 12” wide. Some slab had to 
be chipped away to make room for fireplace footing. 


For maximum 6. Subflooring was trimmed in place. Nails (8d) are 
strength, panels are laid perpendicular to joists. spaced 6" apart along plywood edges, all others 10". 


Pes 
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8. For exterior siding, roofer's grade one-by-six was 9. Walls and ceiling were insulated, too. A knife was 
used. Plywood goes faster but costs a little more. used to cut the batts, a stapler for fastening. 
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From this point on, the job 
progresses rapidly 


wood laid perpendicular to the joists for 
strength. The wall studding was then be- 
gun, and the mason began building the 
fireplace foundation to a height of 16” 
above the floor for a combined raised 
hearth and fireside seat. A brick veneer, 
covering the steel heating unit, formed the 
front of the fireplace. Sandstone was used 
to veneer the exterior unit and chimney, 
matching the existing house front. 

The sheathing. Six-inch spruce (roof- 
er’s), selected on the basis of a small sav- 
ing over plywood, was used for sheathing. 
Openings were made for three basic stock 
windows and an existing window was re- 
moved from the living-room wall as an 
entrance to the new room. A pair of 2’ 
louvered doors was our choice to close off 
the room. The use of two doors instead 
of one gives a wide opening when we wish 
to use the adjoining room, too, for enter- 
taining a large crowd. 

As the sheathing progressed, the mason 
began veneering the front of the carport 
room with sandstone to match the mate- 
rial originally used on the front of the 
house. This stonework represented sev- 
eral hundred dollars of the renovation 
cost. 

From this point on, the project pro- 
gressed rapidly. Fiberglass insulation 
was used between the wall studding and 
cherry-finished plywood installed on the 
walls. Insulation was placed above the 
original plywood ceiling in the carport. 
The plywood was left in place and furring 
strips tacked on the underside for instal- 
lation of acoustic tile. 

Many home owners today use wall-to- 
wall carpeting directly over the subfloor. 
This was considered, but it was finally de- 
cided to install a factory-finished hard- 
wood floor. 

The complete renovation, which did 
little damage to the original shrubbery, 
took less than three weeks. Any handy 
home owner can easily complete the 
project himself, less masonry, during 
evenings and weekends, with a saving of 
at least two-fifths of the cost. But even 
with hiring most of the work done, this 
spacious new room proved quite a bar- 
gain for what we got. |? 
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10. Mason began laying the fireplace. Bricks were 
used for the interior veneer, sandstone outside. 


— 


13. Electric power lines were moved, and the roof 
overhang cut, to make room for the growing chimney. 


16. Existing ceiling was furred out, using shims 
where needed, before ceiling tiles were installed. 
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11. Fireplace was formed around a steel unit. Ava- 12. Work on exterior wall of fireplace, and chimney, 
riety of brick colors was used for a Colonial effect. progressed without damage to existing shrubbery. 
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14. Air ducts are fitted into wall. To save heat, 15. Paneling went up fast; cutouts were made by 
ducts under floor were wrapped with insulation. marking on the back, and cutting with a saber saw. 


17. Factory-finished hardwood goes over 15-pound 18. Door opening was framed to a 4’ finish width. 
felt. Rented nailer speeded up the installation. Louvered doors were stained to match paneling. 


mem 


Du Jogo ON Lue ы RE IE Pr Lu а-а. 
натр 
+? | ^ | - ма 


IMPROVE YOUR HOME 
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You can build the sharpener two ways—as a radial- 
arm accessory (facing page) or with its own motor 
clamped to bench (above). Tilt table 10-15 degrees 
to sharpen saw blade; flop blade to grind other side. 


Sharpening jig is used when grinding scissors, 
shears, or tinsnips. A magnet, which holds the 
shears in the proper plane, is turned towards the 
belt, and the table is tilted five degrees. 


Home-Improvement Tools 


By WILLIAM G. WAGGONER 


Т... of what it costs to keep blades, 
shears, snips, chisels, and the like sharp? 
Build your own sharpener and you can 
pocket what you’ve been spending. We’ve 
designed this one two ways. It can be 
built as an independent shop tool, with 
it’s own motor; or it can be driven by a 
radial-arm saw, if you don’t have an old 
motor. 

The grinder features a gauged tilt-top 
table that locks at any degree up to 45 
degrees front and 20 degrees back. The 
table can be removed for freehand work 
by loosening one Allen setscrew. And 
belts can be changed without removing 
the table. The grinder was designed to be 
driven directly by a pulley on the radial- 
arm saw, thus eliminating V pulleys and 
V belts ordinarily used with such a ma- 
chine. It has a 10” throat so there is 


plenty of room for manipulating materi- 
als. The design also eliminates the need 
for spring-loading one of the idler pulleys. 

The protractor is a dime-store item, 
and if it is clear plastic, paint the back 
white for easy reading. Round out the 
protractor center so that it “collars” half- 
way around the tilting-table shaft. Glue 
the protractor to the 144” hardboard, 
which in turn is screw-fastened to the 
edge of the tilting table. The indicator 
arm is a 14”-wide piece of clear plastic 
with a 3/16” hole drilled in one end and 
fastened to the tilting-table shaft. Use an 
awl to scratch a degree-of-tilt indicator. 

A couple of 34” pipe nipples 6” long will 
provide all the threaded and plain pieces 
of this size pipe needed. Ream all pieces 
(but one) where shafting is used with a 

Continued 
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Тор idler-pulley shaft is positioned, 
and a square is used to line up 
bottom shaft as shown. When 
positioned, fasten pipe clamps. 


as a lathe. 


Sharpener, set up using its own 
motor, requires a 44” shaft exten- 
sion for pulley core. Note the 3” 
bolt on base for belt adjustment. 


15" bit. The hole in a 34” pipe is roughly 
15". but it does need reaming. After ream- 
ing, clean out with a round file so that 
the shafting fits freely. The exception: 
Do not file the section of pipe that holds 
the shafting for the lower idler pulley. 
Just drive the shafting in with a wooden 
mallet; friction holds it in place. 

Building for the radial saw. Attach 
the floor flange to the base with 14” T 
nuts, and countersink from underneath so 
they are flush. Attach the pipe upright, 
elbow, and overhead pipe arm to the floor 
flange. Do not screw completely tight. 
The threaded pipe provides both the hori- 
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Assembling the tool sharpener in both versions 


Lock a piece of scrap in one of 
the radial-saw slots to use saw 
Idlers and drive 
pulley are turned with a chisel. 


Motor-drive pulley can be turn- 
ed right on the motor shaft. 
Clamp motor and tool rest to 
table edge to insure accuracy. 


To set the angle indicator, square 
the tilting table with the backing 
plate. Then lock angle indicator 
by tightening roundhead screw. 
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To speed up mounting on bench, 
clamp both the grinder and motor 
to the bench. Adjust motor pulley 
for tracking before fastening. 


zontal and vertical adjustments of the top 
idler pulley needed for tracking the belt. 

Next, mark for the 14” hole to be drilled 
in the overhead arm for the overhead pul- 
ley shaft. Unscrew the arm, and drill the 
hole in your drill press. Drill the 15” hole 
so that three or four pipe threads remain 
on the overhead arm. To prevent drill 
chatter and possible hole enlargement, 
use a l4" bit when you start, and work 
up to the 14” size. The pipe cap locks 
the shafting in place and will give the arm 
a more finished appearance. 

There's no need to lock the two idlers 
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Shop Talk 


By ROBERT P. STEVENSON 


Wire nuts for electrical connections now come in new shape 


You know how convenient wire nuts are for doing an electrical wiring 
job. The 3M Company now offers a new kind—Scotchlok vinyl con- 
nectors, in packs of six for 39 cents. The cover has a pair of fins to give 
you a better grip for tightening. A skirt around the connector extends 
well beyond the bared ends of the wires. The new connectors are rated 
for No. 16 through No. 10 aluminum and copper wires. 


A vote of thanks to toolmakers for developing merchandisers 


On a recent visit to a hardware store I was reminded that it's much 
easier nowadays to find and buy the items you want. Small things used 
to be tucked away in drawers, niches, and under the counter. Now 
they're out in plain sight on display racks that the store people call 
“merchandisers.” In the old days I always had the feeling а lot of good- 
ies were stashed away that I could buy and use to advantage if only I 
knew about them. There were, too. And there still are. But the super- 
market approach to selling hardware has gone a long way toward cor- 
recting that. The best merchandisers offer printed words of counsel 
to help you make your selection. For example, perhaps you don’t know 
whether the blade you’re about to buy will fit your particular saber saw. 
The proper merchandiser will guide you by word and sample. No need 
to contend with a clerk who too often seems bent on impressing you with 
your own stupidity. The merchandisers I like most are devoted to single 
kinds of products—saw blades, solder, hinges, and so forth. You can 
learn a lot from some of them. That’s an element I think could be 
worked into still more merchandisers. Make them educational—and 
more rewarding for all of us browsers—by adding instructive and in- 
teresting reading matter in the spaces between the wares. 


Some random notes about a lot of things from here and there 


Those of you who love lobsters should be interested in a new table 
tool—the ‘‘quacker cracker” shown in the photo at left. A toggle handle 
gives the mechanical advantage needed to crack nuts or lobster claws. 
Get it for $4.95 plus 50 cents postage from Carrollton House, Box 166, 
Carrollton, Tex. 75006... If you haven't yet mastered a chain saw, you 
can find good tips in a free booklet, “Chain Saw Operation." Write to 
McCulloch Corp., 6101 W. Century Blvd., Los Angeles, 90045 . . . Fleet 
Tool Corp., Shiller Park, Ill. 60176, has introduced a line of wrenches 
and sockets in metric sizes for repairing foreign-made cars and motor- 
cycles . . . Thinking about air conditioning for your home? You can 
get excellent advice from a booklet, “Central Air Conditioning," issued 
by the National Better Business Bureau in cooperation with the Air- 
Conditioning and Refrigeration Institute. Write to National Better 
Business Bureau, 230 Park Ave., NYC 10017. . . Check local redwood 
dealers for handy building tips issued by the California Redwood Asso- 
ciation. Building a deck, paving a patio, building a patio shelter, or 
putting up fences and privacy screens are among subjects treated. . . 
Leviton Mfg. Co., Brooklyn, N.Y. 11222, has had a fine idea. They've 
announced a line of oversize electric switch and outlet wall plates 
(they're 34" bigger in both width and height). These cover any wall 
damage immediately adjoining the switch or outlet opening. 


SEPTEMBER 1967 | 147 


Cork Protector 
Dartproofs Wall 


Put up a dartboard and the wall around 
it soon will be covered with pockmarks. 
You can spare the wall and save repaint- 
ing by making this wall protector. Cover 
a piece of plywood with cork, using any 
type of mastic for cement. After the mastic 
has dried, draw a circle, using a nail at the 
center and a piece of chalk at the end of a 
string. Cut the circle and sand the edges; 
for a more finished look apply wood tape. 
Finish the cork with two coats of latex 
paint. Attach the corkboard to the wall 
with screws, and use a clip to hang the 
dartboard at its center. 

Douc SAUNDERS, San Carlos, Calif. 


First-Class 


B. this good-looking mail- 
box enclosure and you gain two addition- 
al features. It's a perfect spot to display 
house numbers, and it can be wired for 
night-time illumination. This one was 
designed by Casey Kawamoto of San 
Francisco for the California Redwood As- 
sociation. 

When you build the concrete base, make 
sure it is below the frost line in your 
area. The studs are ripped to 2", and 
corner posts are a full 2" by 2". 

The roof is galvanized metal. By us- 
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ing the sketch shown, there is only one 
joint, and no soldering. Draw a 30” cir- 
cle on the sheet of metal. Draw a radius. 
Starting at that point on the circle, meas- 
ure off the four sides, alternating width 
and length. From the fifth point on the 
circle, draw another radius back to cen- 
ter. Using tinsnips, cut 14,” outside the 
lines to allow for tabs. (Note: One tab 
at the joint is 144” wide.) 

You're now ready to do the bending— 
and it will go a lot easier if you make 
all the small tab bends first. After the 


IMPROVE YOUR HOME 


mark the four sides, alter- 


nating width and length. 
Note 44” tab at joint. 


Home for a Mailbox 


roof is shaped, bend the 14” tab at the 
joint, as shown, and secure with sheet- 
metal screws. Position the roof over the 
corner posts and fasten with 10d nails 
driven through neoprene washers. Prime 
and paint. 

If you do not install the light, cut all 
studs on the sides to the 53” length. 
Check with your letter carrier about mail- 
box height requirements, and change the 
mailbox shelf height if necessary. Finish 
the box by sanding the redwood and treat- 
ing. with a clear wood preservative. 
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New - | 
Coverings 
for Your | 
Walls 


Cork covering makes a handsome wall. This unusual Armstrong wall- 
paper consists of thin sheets of natural cork applied to a paper back- | 
ground that is tinted and lacquered, creating a dramatic effect. It is ч 


made in Spain and is available in a choice of seven patterns. 


There's a jungle beat to some new wall coverings Three-dimensional ‘‘Morocco”’ panels add elegance 
offered by United Wallpaper, 3101 S. Kedzie, Chi- in the Spanish mood. Of vinyl, they're self-sticking 
cago. Both “skins,” leopard at top, zebra below, are, for easy application and go on in minutes by peeling 
in fact, man-made materials. The pile is put on the off backing paper and pressing on the wall. It's 
material by electrostatic flocking—creating a mag- claimed that the panels will stick to all painted, pa- 
netic field that attracts fibers. The wall coverings регеа, or tiled surfaces. They're washable, grease- 
come pretrimmed and are on extra-strength stock resistant, and can be wiped clean with a damp cloth. 
for easy hanging. They are soap-and-water washable. Decro-Wall, 21 Saw Mill River Rd., Yonkers, N.Y. 
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above, comes preglued. As the backing paper is 
peeled away, the 27-inch-wide strip is smoothed on. 
From Carr Adhesive Products, 10225 Meech Ave., 


To get the hardwoods for its new "Brasilia" line, 
Georgia-Pacific went to South America. Portelo (1) 
is the first to be put on the market, and is charac- 
terized by its wood-grain swirls and textured sun- 
tan color. The 14-inch paneling costs less than $9 
for a 4-by-8-foot panel. And Marlite Paneling has 
just added two wood grains to its line. Kashmir Teak 
(2) is soft and subdued, compliments any room. The 
" wormy chestnut (3) comes in 16-inch-by-eight-foot 
random planks with tongue-and-groove edges. It is 
also made in four-by-eight-foot panels with square 
edges and no grooves. Continued 
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Cleveland 44105. Above, right, is 3M's Simplank 
paneling, which comes in eight- or 10-foot lengths 


and random widths. The only tools needed to install 
it are a knife, straightedge, ruler, and adhesive. 


Laying “brick” walls is easy with Roxite (1). It's 
made of crushed brick bonded into fiberglass panels 
of 24 ''bricks'"" each. They're available in four colors 
and are made by Bolen International, Niles, IIl. 
60648. Dacor Miracle Brick (2) is an individual high- 
density molded brick only 14-inch thick. The bricks 
are nonporous, washable, and fire-retardant. Dacor 
Mfg. Co., Worcester, Mass. 01610, makes them. 
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An insulated silicone wall panel (3), using kiln-fired 
clay brick, has been introduced by RidgeRock of 
Sebring, Ohio. The nail-on Brickpanels are 14-by-32 
inches and come with matching corners, and mortar 
mixture for touching up joints and nailheads. Or you 
can make your own with Bric-Mold (4) and plaster of 
paris: 100 pounds will make about 1,000 bricks. 
Bric-Mold Co., Box 178, Bethpage, N.Y. 11714. 


Art-style vinyl wall cloth comes 
prepasted and is stainproof. 
Formulary, at left, is just one 
of many new designs released 
in the Varlar collection by 
United Wallpaper. It is avail- 
able in black and white, or gold. 
and white; other patterns come 
in colors. It's scrubbable. 
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TO REMOVE SECTION, 
run your thumb firmly 
along center fold. Then 
open magazine wide at 
this page, rest it on table, 
and pull out the sheets 
gently, one at a time. 
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By LOYD WEAVER and GEORGE DANIELS 
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For' ease of installation, ps ва 
that's near existing water and drain lines 

Allow 24" for the width of the toilet 
tank and 30" from the back wall to the 
front of the fixture. Lavatories come in a 
variety of sizes from 12" by 12" up to 


dressing-table combinations. 'Two con- 
venient standard sizes for wall-hung lav- 
atories are 19" by 17" and 20" by 18", 
the first dimension being the width and 
the’ second the distance the fixture ex- 
tends from the finished wall. 
.  Arranging the fixtures. For a large room, 
draw the floor plan in scale, showing 
door and window locations. Then draw 
| : ard. Cut out 
and try them in various locations. Where 
space is a problem, chalk full-size out- 
| xtures on the floor. 
T Continued 
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You сап fit а half-bath into space as small as 30” by 
45”. Schematic drawing above shows the plan for a 
12”-by-12” washbasin and a 24". -by-30" toilet in 
that space. Drainage-pipe sizes shown may not meet 
your local code requirements. Sketches below show 
typical rough-in measurements for basin and toilet. 
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A corner toilet or a corner lavatory 
may fit into a space that would not be 
suitable for conventional fixtures. Check 
your plumbing supplier to see if these 
are readily available. 

Most plumbing codes require that a 
bathroom with no outside window be ven- 
tilated. Usually this can be a ceiling fan 
ducted to the outside. If your planned 
half-bath is otherwise suitable, but is so 
located that you can’t duct to the out- 
doors, check with your plumbing inspec- 
tor to see if the new style toilets with 
water-powered ventilators are acceptable. 
These send odors out through the plumb- 
ing drain and vent system. 


Typical parts you need for a 
cast-iron drainage system 


Cast-iron drainage system might go together 
as shown below, if your local code permits 
wet venting. Pipe sizes also may vary with 
code. Vent through the roof can usually be 
smaller than waste line if you have a full- 
siz2 vent stack elsewhere in the house. 
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The materials you need. 'These are rig- 
idly controlled. Before you order ma- 
terials, know what your code permits. 

A conventional cast-iron drainage Sys- 
tem, with lead and oakum joints, 15 al- 
most universally acceptable, but it's more 
difficult to install than others you might 
choose—if locally permitted. 

These include no-hub cast iron, which 
assembles with gaskets and clamps; cop- 
per with soldered joints; galvanized 
threaded pipe with drainage fittings; and 
plastic pipe, assembled with cement or 
special fittings. Even if your home now 
has conventional cast iron, you might 
want to switch to one of the others for an 
addition, because of ease of installation. 

Conventional cast iron and copper are 
most widely used. How to make an in- 
stallation with these is described in this 
article. How to work with the other kinds 
will be described in later articles. 

Plan your layout carefully. Will your 
new half-bath hook into the existing soil 
stack in your home? Or will you find it 
better to make a new assembly, hooking 
it up to the main house sewer and running 
a new vent through the roof? The latter 
actually may present fewer problems. 

Use taut string and pushpins to lay 
out the possible path of the new drain. 
For horizontal lines, plan for proper 
pitch. Be careful of doorways. You don't 
want a line coming so low that it will be 


a head-bumping hazard. After the strings. 


are in position, measure them to deter- 
mine how much pipe you'll need. 

If you must carry pipe up through the 
first floor to the second, see if you can 
place it in a closet or utility room. 'This 
is much easier than going up through the 
average wall. 

Keep in mind that the hub makes cast- 
iron pipe too big to fit inside a conven- 
tional wall framed with two-by-fours. 
You need two-by-eight studs for 4” cast- 
iron pipe. In contrast, 3" DWV (drain- 
age, waste, and vent) copper tubing will 
fit into the standard wall. 

Understanding the code. You should 
know that traps are required on all fix- 
tures. A toilet has a trap built into the 
bowl. S traps are banned by some codes 
because they can form a natural siphon 
tube. Liquid falling from the discharge 
leg of the trap creates a vacuum that 
may draw the water seal out of the trap 
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and leave it open for sewer gas to enter 
a room. A vented P trap is then needed. 

Vents are used to prevent plus and 
minus pressures in drain lines. А posi- 
tive pressure can cause sewer gas to bub- 
ble back through the water in a trap. A 
minus pressure could siphon out water. 

Wet venting, where the vent for one 
fixture is the waste for another (lavatory 
over toilet, for instance), is accepted by 
some codes but prohibited by others. 
Where permissible, the portion of the vent 
that also serves as a waste must be larger 
than is otherwise necessary. 

If dry venting is the only acceptable 
system under your local ordinance, a sep- 
arate drain and vent must be installed 
for each fixture. 

The drain for one fixture cannot dis- 
charge into the waste line between the 
trap and the vent of another fixture where 
wet venting is not permitted, but must 
connect into the drainage system down- 
stream of the other fixture's vent. Also, 
when an installation is planned on the 
second floor of a building that has exist- 
ing plumbing only on the first, the stack 
on the second is a vent and cannot receive 
drainage. 

A waste arm is the horizontal drain 
line between a fixture trap and the vent. 
This arm must be horizontal between 
trap and vent except for specified fall— 
which is usually 14” per horizontal foot 
for drains of 3" inside diameter and 
smaller. Each plumbing code also limits 
trap-to-vent distance. The National 
Plumbing Code lists a maximum run from 
the trap to the vent of 3’ 5" for 115” 
waste arms, 5’ for 2”, 6’ for 3”, and 10’ 
for 4”, when the waste arms are graded 
at 14” per foot. Local codes may vary. 

Vent piping should connect to the drain 
line at the top of the drain and rise ver- 
tically (or not more than 45 degrees off 
vertical) until it is 6" above the flood rim 
of the fixture. This is a typical code re- 
quirement to prevent material from a 
plugged drain from backing up into a 
horizontal vent pipe, which could remain 
plugged after the drain is opened. 

In the basement, install a cleanout at 
each 90-degree horizontal change of di- 
rection. Where the piping won't be ac- 
cessible later, use sth bends (45-degree 
elbows) or sth bends (2214-degree el- 
bows) if the building structure will per- 
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mit. Install wall cleanouts and long-turn 
elbows if 90-degree turns in concealed 
piping must be made. 

The tools you need. For working with 
cast-iron pipe, you'll need a hacksaw, 
cold chisel, hammer, yarning irons, caulk- 
ing irons, a gasoline plumber's furnace 
and ladle (a butane furnace is safer and 
more efficient if available), asbestos 
joint runner and clip, along with a sup- 
ply of oakum and lead for packing the 
joints. Furnace, ladle, irons, runner, and 
clip can be rented. You may also want 
to rent a cast-iron soil-pipe cutter. 

To install a copper drainage system, 

Continued 


Typical parts you need for 
a copper drainage system 


Copper drainage in 3" size can be installed 
inside a wall framed with two-by-fours, an 
advantage over cast iron. Lighter and easier 
to work with, copper is now widely accepted 
by plumbing codes. Cost is about double 
that of cast iron. Dry vent system is shown. 
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Make first cut with a hacksaw—about ie” deep all 
around after measuring from the bottom of the 
hub for the laying length. Then use a dull cold 
chisel and hammer to work around the cut (with à 
block under the pipe) until the end breaks off. 


To make a vertical leaded joint, tamp oakum into 
space between pipe and inside of hub. Bring it to 
within 34" or 1" of top of hub (1), packing it solid 
with a yarning iron, Then (2) melt lead in plumb- 
er's furnace and ladle it into joint. Use one pound 
lead for each inch of pipe diameter. Let lead coo! 
and then use iron (3) to caulk it, first against in- 
side pipe and then against inside of hub. 


ар * 


against runner оп top of pipe and lean clip over on ^ 
oakum. Latter acts as dam where the runner 
meets. Pour lead until joint is full. When cool, re 
move runner, caulk joint, cut off blob of lead at top. 


vertical joint. Wrap asbestos joint runner around 
the pipe, pressing it tightly against face of hub, 
and fasten with clip. Press strand of oakum 


you should have a gasoline torch (or a show if any major structural members 


pair of propane torches). 

Working with cast iron. Begin installa- 
tion by cutting all necessary holes. For 
a conventional close-couple toilet, mark 
the center of the fixture on the floor 
against the wall on which it backs. The 
center of the waste outlet is 12" straight 
out into the room from that point. Drive 
a nail through the floor at the proposed 
drain outlet. The nail, exposed in the 
basement, acts as a reference mark to 
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are in the way. 

If the route is clear, open the partition 
at the point planned for the vent stack. 
Check the size of the partition. 'The hub 
of 4" cast-iron soil pipe is 57$" at its 
widest point; 9" pipe measures 474”. If 
the partition is too small, you can build a 
false wall, expose the piping, or fill out 
the existing wall. 

With the location of toilet waste and 
vent established, cut a 514”-diameter hole 


for the waste, and a hole for the vent 
large enough for the hub of the pipe you 
are to use—the same size as the waste 
stack if the lavatory is to waste into it. 
Make an exact center-to-center measure- 
ment from one hole to the other. Insert 
the closet bend into the hub of the sani- 
tary tee and measure the actual outlets 
center to center. The difference is the 
amount to cut off the closet bend. Make 
the cut and reassemble. Yarn the joint 
with oakum and pack it tightly. Before 
pouring the lead, hold the assembly in 
place and see if it fits. 

When the joint is caulked, hold the 
fittings in place at the height you want 
them to be and have someone mark the 
riser (vertical part) of the closet bend 
flush with the finished floor. Cut it off at 
that point. Then cut a piece of pipe for 
the toilet vent so it will be above the floor 
and accessible in the hole in the wall in 
the bathroom. Assemble this into the top 
of the tee. Finally, insert the sanitary tee 
into a short piece of soil pipe, if it is to 
drop vertically, or into a short sweep 
(90-degree elbow) if it is to go horizontal- 
ly across the ceiling, and complete this 
joint. You now have the sections joined 
that are extremely difficult to do in place, 
and can hang the entire assembly. 

If the lavatory is to have a separate 
drain line, follow the same procedure. 
Open the wall above; plan the drain out- 
let to the lavatory to be 16” above the 
floor and centered on the fixture. Locate 
the vent so it will clear a medicine chest 
if one is to be installed above the lavatory. 
This can be done by bringing the drain 
line up to the side and picking up the 
lavatory with a waste arm, or by install- 
ing the waste stack centered on the lava- 
tory and offsetting the vent on a 45-degree 
angle around the medicine chest. 

Again, assemble the hard-to-reach con- 
nections beforehand and insert the as- 
sembly from below. 

The vents in the partition can be in- 
stalled without opening the wall any high- 
er than slightly above the fixture waste 
connections. Locate this point on the 
wall next to the ceiling in line with the 
vent (measure from a corner or use a 
level). Drive a nail through the ceiling. 

In the attic, measure from the nail to 
the center of the partition and drill the 
hole for the vent. Use a plumb bob 
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through this hole to establish the point on 
the underside of the roof above it. Drive 
a nail through the roof from the attic. 
Cut this hole from the top of the roof 
and work flashing under the shingles (or 
roofing). The vent is cut full length and 
inserted from the roof. Drill holes over- 
size for easier installation. 

The closet ring (flange), to which the 
toilet is bolted, is dropped over the drain 
outlet and yarned and poured like the 
other connections. It should be set so the 
slots for the bolts are equidistant from 
the back wall. 

Installing copper drainage. As 3” cop- 
per pipe fits inside a wall with two-by- 
four studs, you don’t have to rebuild the 
wall. Just open it as necessary. 

To allow fittings (like tees) to pass 
through the floor, cut a rectangular open- 
ing in the base of the wall, removing a 
section about 6” long. Then you can 
raise the pipe assembly through the hole 
with the extending parts of the fittings 
pointing the long way of the rectangular 

Continued 


How to make a sweated joint 
in copper drainage 


Brighten the mating surfaces of the two parts 
with fine sandpaper, steel wool, or abrasive 
cloth (1) to provide clean surfaces for solder. 
Apply nonacid paste flux to the cleaned sur- 
faces (2) and assemble the joint. For heat- 
ing, gasoline torch is best but a pair of 
propane torches can be used. Play flame on 


fitting as shown (3), not on solder. Hold 
solder against joint. Solder will flow into 
the joint smoothly by capillary action. 


hole. Turn them (and the entire assem- 
bly) to connecting position after the as- 
sembly is in place. If possible, make the 
assembly tall enough to reach a few inches 
above the attic floor (or upper floor) so 
the rest of the stack (which extends 
through the roof) can be connected and 
soldered conveniently. 

If you must solder joints in cramped 
wall space, use sheet asbestos with alu- 
minum flashing crimped over the edges 
on the outside surface as a heat shield. 

Tips on cutting 3” tube. Your best bet 
is a rented tubing cutter. If one isn’t 
available, use a fine-toothed hacksaw and 


a wooden miter box, with the saw running 
in the right-angle slots. You'll usually 
have to turn the tube to finish the cut, as 
most hacksaw frames will hit the tube 
before the cut is all the way through. If 
you haven’t got a miter box, you can use 
a slip coupling. Slide it along the tube 
to the cutting mark; then use the end of 
the coupling as a guide to mark all the 
way around the tube. Cut on this mark 
and the cut will be perfectly square with Ш 
the pipe. Use a 10" half-round file to re- 
move burrs. 
Next month: How to install the fixtures 
and run the water lines. | 


How to connect a new drain to an existing waste system E. 


Easiest way is at an existing 
clean-out plug as drawing 
shows. Use a Sisson fitting 
and new Y to cut into the 
middle of an existing waste 
line. Sisson fitting has a 
hub of about double the 
normal depth. 
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Support drain lines in basement with wood braces as shown or 
buy and use pipe straps. If drain line must cross joist, a flush 
installation can be made by installing headers. E 
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The New Know-How 
You Need for 
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IMPROVE YOUR HOME 


Cheap, light, and easy to work 
with, aluminum is the latest 
thing for electrical conductors 


By GEORGE DANIELS 


Y.. probably haven’t used aluminum 
wire on a household electrical job yet. 
When you do, though, the chances are 
you won’t go back to copper. Although 
its new to the home owner, aluminum 
wiring isn’t new to the trade. The Na- 
tional Electric Code recognized it in 
1901. But it was almost half a century 


New look in home wiring: At top is braided type of 
aluminum cable. The three below it all have plastic 
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later before U.S. Rubber’s wire depart- 
ment got the first UL label on aluminum 
electrical wire—and later transferred it to 
Kaiser Aluminum. From there on, utility 
companies, and a recent copper shortage, 
snowballed its use to the point where bet- 
ter than 75 million feet of it went to work 
last year. 

And for good reasons. Aluminum 1з an 
excellent conductor, much lighter and less 
expensive than copper. As for durability, 
spot checks by aluminum-company en- 
gineers and local inspectors on 99 alu- 
minum-wired test homes (in Ravenswood, 
W. Va.) revealed connections as good to- 
day as the day they were made 10 years 


ago. Still, residential electrical contrac- 
Continued 
coverings. Note on top two that wire insulation and 


outer covering both slide off easily after cutting. 


Aluminum wires must be one size larger than copper 


tors shied away from it for reasons of 
tradition, and because the National Elec- 
trical Code (due to the difference in 
conductivity) requires that aluminum 
wire must be one size larger than copper 
for a given amperage. 

The larger size originally made it stiff- 
er, and harder to work with. But engi- 
neers solved this problem. By carefully 
controlled annealing, they increased its 
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You can connect aluminum conductor to a copper 
one. Use ordinary solderless connector. Just be sure 
the aluminum is one size larger than copper used. 


Terminal loops are easily 
formed in soft aluminum 
wires. You can even do 
it around a nail with a 
penny, as above. Pres- 
sure of the terminal screw 
flattens the loop (as in a os a 
inset), improving contact. ho wor и 
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“elongation reserve"—made it softer, but 
tougher. Now, it's easier to work with 
than the copper it replaces, even though 
it is larger. It's easy to form a terminal 
loop. When you tighten the terminal screw 
against the loop, the aluminum flattens, 
giving you up to 10 times more contact 
area than copper does. In case of an 
overload, it also means a cooler connec- ' 
tion. Also, you can bend and rebend it 
many more times than you can copper 
before it breaks. 

The new Kaiser aluminum-conductor 
cable you'd use in home-wiring improve- 
ments is Ka-Flex (pronounced kay-flex). 
Its a nonmetallic sheathed type—like 
Romex, which has copper conductors. 
You can buy two- and three-wire types 
with or without ground. It is distributed 
nationally. If your electrical supplier 
hasn’t got it, write to Dudley Ross at 
Kaiser Center, 300 Lakeside Drive, Oak- 
land, Calif., for the nearest source. It’s 
worth writing; you're likely to save 20 to 
25 percent on cable costs. 

How to use it. Aluminum-conductor 
cable must be used with wiring devices 
(such as receptacles and switches) where 
the connections are made by tightening 
the terminal screwheads down on the 
looped ends of the wire—the old familiar 
terminal. Equipment with screwless con- . 
nectors, where the bared wire end is sim- 
ply pushed into a hole to make the con- 
nection, is not approved for aluminum. 

For a 15-amp circuit, as for extra lights, 
you use cable with No. 12 aluminum in- 
stead of the No. 14 permitted with cop- 
per. For a 20-amp circuit you use No. 10 
aluminum instead of the No. 12 allowed 
with copper. But here aluminum gives 
you a bonus. The No. 10 aluminum can 
safely handle not just 20, but 25 amps. 

Cable clamps used at outlet and junc- 
tion boxes are the same as for copper. 
But remember, you’re using a larger wire 
size. So be sure the boxes are large enough. 
The National Electrical Code specifies 
the number of wires permitted inside a 
box, according to wire size. 

How to make connections. If you're 
starting your new aluminum wiring from 
existing copper wiring, simply splice the 
aluminum to the copper, in the usual 
manner, with solderless connectors. Use 
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HOW ALUMINUM AND COPPER COMPARE IN BOXES 


National Code specifies alu- 
minum wire one size larger 
than copper. This means 
fewer wires in a box. (Check 
local code to see if bare 
grounding wires must be in- 
cluded in count.) Numbers 
given here are for boxes with- 
out internal cable clamps, 
studs, or hickeys (threaded 
fixture connectors). Deduct 
one wire for each of these in- 
cluded in box. 
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WITH FLUSH WIRING 
DEVICE SUCH AS 
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a 
SQUARE 


WITH NO 
FLUSH WIRING 


OCTAGONAL 


WITH NO 
FLUSH WIRING 
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__ COPPER wire #12 | 


the same connectors for aluminum-to- 
aluminum connections. Just be sure 
they are the right size for the wires. 

When aluminum wiring was first used, 
special liquid connecting aids that sealed 
the air from the contact area were some- 
times used in copper-to-aluminum con- 
nections. Experience shows they aren’t 
necessary in house wiring, however, and 
they’re not required by the National 
Code. Some contractors still use them, 
and some solderless connectors come 
with the liquid already in them. If it 
happens to be in the connectors you're 
using, leave it there. 

If your new wiring begins at a fuse or 
circuit-breaker panel, the terminals of 
which are not approved for connecting 
aluminum wire, you can merely splice on 
a short piece of copper wire (of the same 
amperage rating). Using one of the con- 
nectors mentioned earlier, connect the 
copper to the panel. The same method 
can be used where the local code doesn’t 


Aluminum cable takes sharp bends—as shown in 
photo below. The cables are so light they can be 
taped up temporarily while being installed. 


permit a copper-type grounding clip for 
connecting the bare grounding conductor 
to a metallic box. The short copper-wire 
linkage is also a good means of playing it 
safe when you’re not sure whether a par- 
ticular terminal is approved for aluminum. 

If you find *Al-Cu" printed on a wiring 
device, you know it’s approved for both 
metals. But quite a few devices that 
don’t bear this label are approved for 
aluminum anyway. 

On a wiring-improvement job calling 
for extensive overhead work or a large 
number of terminal connections, you'll 
appreciate the new Ka-Flex most. On the 
average, it weighs about 25 percent less 
than copper types, and it's a lot easier to 
string along a ceiling joist or snake up a 
wall. And, on a long horizontal run, a 
few staples will hold it, without pulling 
out, while you drive the rest. At connec- 
tion points, it's easy to bare the wire ends, 
as the insulation does not adhere stub- 
bornly to the wires. 'B 


Outlet wired with aluminum stays put when pressed 
into box (below, left), and it's easy to set screws. 
In contrast, copper-wired outlet (right) springs out. 
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IMPROVE YOUR HOME 


Several TV and FM sets in your 
home could mean a signal 
squeeze. Here's how to cure it 


By RONALD M. BENREY 
Electronics Editor 
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Wire Your Home for 


WV can't take out more than you put 
in—that’s an undeniable law of na- 
ture, whether you're talking about bank 
accounts, meat grinders, or electronic 
equipment. 

Consider a 'TV set, for example. What 
goes in is a high-frequency electromag- 
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TWO-WAY 
SPLITTER 


Perfect TV and Stereo 


netic signal, and what comes out is an 
image on the face of its picture tube. 
If you want to watch a perfect picture, 
you must feed your TV set a perfect TV 
signal: strong enough to overcome noise 
generated within the set and thus prevent 
a “snowy” screen, and free of interference 
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so you don’t see “ghosts” and/or a variety 
of zigzag patterns superimposed on the 
picture. 

Back in the days when the family 
gathered around one 16-inch black-and- 
white console, providing an adequate sig- 
nal was simple. Usually a good antenna 
on the roof, connected to your set by a 
length of twin-lead transmission line, 
would do the job. 

But today, many households sport two, 
three, or more sets. Often, one is a color 
TV which insists on a strong, clean sig- 
nal, or a carry-around that can be moved 
from room to room at the yank of a power 

Continued 
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Installation of a complete system makes a straightforward 


cord. This assortment adds up to a TV 
signal squeeze: Unless you live in a very 
strong signal area, a conventional anten- 
na/twin-lead setup, feeding a two- or 
three-set coupler, can’t supply enough 
signal to keep all your sets happy. 

The ideal solution is an all-channel 
home TV signal-distribution system—a 
scaled-down version of the master-anten- 
na systems found in many hotels and 
large apartment buildings. It will pipe 
perfect VHF and ОНЕ TV signals to wall- 
mounted sockets in every room in your 
house where you are likely to watch TV 
and, as a bonus, will supply perfect FM 
multiplex signals to every FM and FM- 
stereo tuner and radio in your home. 
Just plug in your TV or FM-stereo set 
for excellent reception. 

A typical system. Let's discuss the vari- 
ous elements of the four-room system pic- 
tured on the previous two pages. The 
components shown (except the antenna 
and rotator) cost under $125, and their 
installation makes a straightforward do-it- 
yourself project. Keep in mind, though, 
that you will probably need professional 
advice to help you select the correct com- 
ponents for your particular location and 
room layout. A good starting point is to 
write to the companies listed at the end 
of the article. 

Active versus passive. The heart of any 
TV distribution system is one or more 
active components. "Active" means that 
the device contains transistors or vac- 
uum tubes, and functions as an amplifier 
to increase the strength of the ТУ signals 
fed into it. Our typical system includes 
two active components: a mast-mounted 
booster, and a distribution amplifier. 

The system's other components—includ- 
ing the signal-transmission lines, signal 
splitters, and matching transformers—are 
all passive: They route the signals to the 
various outlets, but do not amplify. In 
fact, the signals invariably lose strength 
as they move through passive devices. 
That's why опе of the main tasks of the 
active components in most distribution 
systems is to replace the signal strength 
lost on the trip through the passive ele- 
ments. 

However, proper signal strength is only 
half the story —interference suppression is 
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equally important. The system's main 
lines of defense against electrical and 
other types of interference (except ghosts) 
are its coaxial-cable transmission lines. 

Coaxial cable. Shown in photo at top 
far right, coax consists of a stiff central 
copper conductor supported within a cyl- 
indrical copper-mesh braid by plastic in- 
sulation. A TV signal moves down a 
length of coax much like a fireman down 
a brass pole: It clings to the central wire. 
Thus the braid cylinder acts like a sur- 
rounding shield and keeps out stray in- 
terfering signals. 

Shielding is important in a distribu- 
tion system because of the long total 
length of transmission line required to 
carry the TV signals to several rooms. 
A network of conventional unshielded 
twin-lead this long would act like an an- 
tenna to pick up interference. 

What about ghosts? If you've got 'em, 
the most potent weapon, as always, is a - 
directional antenna that's carefully aimed 
to exclude the reflected echo signals that 
cause ghosts. 

While we're on the subject of antennas: 
The chances are good that your present 
TV/FM system, if it's not too weather- 
worn, and if you are pleased with its per- 
formance, will work well when hooked to 
a distribution system. However, if it's . 
time to replace it, consider a color-rated 
all-channel-plus-FM antenna. 

Color-rated means that the antenna can 
receive complex color-TV signals without 
distorting them or “‘sucking out" the vital 
color-information portion of the signal. 

The all-channel-plus-FM feature is a 
relatively new development that saves 
you the bother of erecting separate VHF, 
UHF, and FM antennas. Its added virtue 
in a distribution system is that there is 
only one set of output terminals. Thus, 
you won't require antenna couplers to 
blend the three signals together so that 
they can be sent down a single coaxial- — 
cable lead-in. 

Booster (or preamplifier). It sits high 
atop your antenna mast and strengthens 
the tiny antenna output signals prior to 
their journey down the coax lead-in. This 
boosts the ratio of signal strength to stray 
noise, and helps prevent snowy pictures 
(and loss of color in a color picture). 


lo-it-yourself project 


Also, the booster matches the character- 
istic 300-ohm impedance of the antenna 
to the characteristic 75-ohm impedance 
of the coax lead-in. This is vital since 
mismatched impedances anywhere in the 
system can cause signal loss and distorted 
pictures. 

The booster is powered by a power sup- 
ply mounted at the bottom end of the 
lead-in. Current for its amplifier circuitry 
goes up the lead-in at the same time that 
the boosted ТҮ signal comes down. 

Distribution amplifier. In many ways, 
a TV/FM distribution system is similar 
to a home water-supply system, and the 
distribution amplifier is analogous to the 
neighborhood water tower: It increases 
the signal strength—which is analogous to 
water pressure—so that there is enough 
available to feed the several different 
trunk lines in your home. 

Traditionally, high-powered amplifiers 
designed for apartment-building and in- 
dustrial use have a single output termi- 
nal; a maze of external splitters divides 
the lone output signal among the network 
of trunk lines. Home-use amplifiers, how- 
ever, usually have built-in splitter cir- 
cuits that feed two to four separate out- 
put terminals mounted on the chassis. 

Trunk lines. Coaxial cable is especially 
well suited to trunk-line use because of 
two features: 

Ф Its signal-shielding property allows 
you to snake it through the bays between 
wall studs and ceiling joists with few re- 
strictions. Unlike twin-lead, coax can be 
placed near metal ducts and pipes (ex- 
cept if they get hot) without fear of de- 
grading the signal. 

ө The input and output terminal hard- 
ware screw together much like plumbing 
fixtures, to make tight, corrosion-resistant 
connections. 'This fact, coupled with the 
robust construction of the cable, means 
that a coax trunk-line network is trouble- 
free and long-lived. Once properly in- 
stalled, it will probably outlast the other 
components in the distribution system. 

Signal splitters. A trunk line supplies 
enough signal to drive more than one re- 
celver, so the four trunk signals, in our 
system, are routed into signal splitters 
. where each is divided into two equal por- 


[Continued on page 198] 
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nal splitter (below) routes trunk signals to outlets. 


Coaxial cable carries TV and FM signals within the 
cylindrical copper-braid shielding, protecting these 
signals from distortion and interference pickup. 
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Matching transformer mates the 75-ohm impedance 
of the coaxial cable, coming in from the right, to 
the 300-ohm impedance of the twin-lead at the left. 
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UHF/VHF splitter (above) separates blended sig- 
nals so each can go to appropriate terminals. Sig- 


Here's а “tile” floor covering that never needs waxing or polishing— 
because it's carpet. The 12-inch-square Town-Aire Carpet Tiles, made 
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HOME 


by Ozite of a foam-rubber-backed polypropylene fiber, are easily in- 
stalled with adhesive, or double-faced tape. They can be cut with a 
razor blade, sharp knife, or scissors, without the ends raveling. Cost 
of a nine-by-12-foot room is about $86. Mix or match with 16 colors. 


New Coverings for 


Prepasted floor tiles from Flintkote eliminate ad- 
hesive-spreading chores. Each nine-by-nine-inch 
tile comes backed up with its own adhesive, pro- 
tected by a layer of treated paper. Just strip off 
the paper and press the tile in place. The tiles can 
be applied over wood or concrete, and no setup 
time is required; furniture can be replaced as soon 
as the job is finished. About 15 cents per tile. 


New all-cork tile from Kentile helps to sound-con- 
dition a room. Used on walls as well as on floors, 
it's benefits are stepped up. Maroc pattern features 
114-inch-wide strips, blended at random to make 
a composition of four different color tones. It can 
be laid over any smooth, clean interior floor, and 
the random design blends each tile to those next 
to it, without matching. Tiles: 12 inches square. 


Mediterranean styling is obvious in Marrakech, a new classic Moorish 
pattern added to Johns-Manville embossed Vinylcraft flooring line. 
The 12-by-12-inch tiles (1/5 inch thick) are available in five colors: gold, 
wheat, brown, plum, and blue. The vinyl-asbestos tiles have the look 
of polished slate, and joint lines are minimized by the eye-catching 
pattern. They may be installed above, on, or below grade. 


The latest design in sheet vinyl from Armstrong 
Cork features Moorish-style tiles of two sizes and 
shapes. The tiles are framed with a slightly recessed 
mortar line, and are heavily embossed for a rich 
surface texture. It comes in six-foot-wide rolls, in 


five colors. For remodeling work, it can be installed 
right over an existing resilient floor, if it's smooth, 
without tearing up the old material. 


Fine marble chips are imbedded in the top layer 
of this translucent vinyl-asbestos floor tile. Azrock 
Onyx-Italia, which has a natural slate texture, sells 
for about 35 cents a square foot, installed. The em- 
bossed slate design helps hide irregularities in 
the subfloor, and also conceals heel and scuff marks. 
A free booklet is available from Consumer Services, 
Azrock Floor Products, Box 531, San Antonio 78206. 
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ЧИ... to perk up the dining area in 
your home? This Spanish-style buffet will 
do that and more. It can be used as a food- 
preparation and serving counter, in addi- 
tion to storing dishes and linens. And asa 
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Windows can be veneered to match the buffet. Stops 
should be replaced if window rattles, or is loose. 
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How You Can Add a 
SPANISH-STYLE BUFFET 


to Your Dining Area 


bonus, Mom can use it as a home office. 

This one is built of prefinished hard- 
board, and is practically maintenance-free. 
The brand chosen was Marlite. You'll find , 
the blueprint for this project when you 
turn the page. 

Before you begin work, carefully meas- 
ure your wall area. In fact, it’s a good idea 
to make a scale drawing of the wall and 
windows on one-inch graph paper. 'To de- : 
termine the radius you will use for the 
arches, start with the windows. Measure 
between the jambs and use a radius 34" :; 
shorter than half the measurement. If the | 
top of your window 15 too low, plan to use 
a decorative shade to cover the wall area . 
above the window inside the arch. If the 
radius shown on the blueprint will not 
work on your wall, adjust to suit your | 
needs. 

Where to start. Build the base cabinet * 
first. After cutting the parts to size, and | 
before assembly, drill the holes for the 
shelf clips. Make the hole jig as shown, | 
and use a stop block for accurate hole 
placement and depth. The drawer guides 
can now be installed and fastened in place. 
When you assemble the base cabinet, cus- 
tom-fit it to the wall space. When posi- 
tioned, check with your level and nail 
securely in place. This step will be a lot 
easier if you do it without the top on the 
cabinet. 

You can now make the top. Glue the 
white hardboard paneling to the plywood 
counter top and front edge. After the glue 
has set, trim off any rough edges. Attach 
the top to the cabinet by -nailing from 
underneath. The sliding-door track is in- 
stalled in the end cabinets with the deep 
track placed at the top so that the door 
panels can be slipped in or out. Slide the 
shelves and doors in place to complete the 
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basic cabinet. To give а more finished 
appearance, use trim to hide the track 
and plywood edges. 

The drawers are built from %” stock 
with М” hardboard for the bottoms. 
Groove the sides to receive the bottom and 
assemble with glue and brads. Fasten 
the drawer fronts, fitting each with the 
drawers in place. 

Installing the uprights. Before you nail 
the uprights, check each one with a level 
to make sure it's plumb. The uprights are 
held in place by toenailing to the wall 
and counter top. It's a good idea to drill 
pilot holes, especially into the counter 
top—an easy way to assure accuracy. 

The upper cabinets are 
made of 1-by-12 stock. In- 
stead of using sliding-door 
track, groove the planks to 
receive the doors. The tops 
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and bottoms of the upper cabinets are 
spread with glue and held in place with 
nails. You can now install the doors. 

The yellow paneling goes in next. You 
can glue these pieces directly to the wall. 
But if your wall is in rough shape, one- 
by-two furring (and shims) might be ad- 
visable. Trim the yellow planks to fit the 
side panels between the uprights and glue 
them into place. You can now cut and 
add the wormy chestnut facing strips and 
arches. Finish off by installing hardware 
and accessories. 

Prefinished hardboard comes in a wide 
variety of colors, wood grains, and pat- 


terns: you can buy it at any lumberyard. 


If you install the fluorescent 
lights, run your wires inside 
the wall before placing the 
hardboard. The lights are 
for accent, so use small ones. 
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Oil for Your Car 
[Continued from page 71] 


change it to a multiviscosity oil such as 
10W-30. Such an oil is thick enough at 
operating temperatures to maintain a film 
on engine surfaces, yet thin enough at 
low temperatures for easy starting. 

VI improvers—like polyisobutylenes 
and polymethacrylates—work because 
they’re made of huge molecules that be- 
have differently as temperature changes. 

“Think of a batch of spaghetti and 
peas," says Read Larson of the American 
International Oil Co. “The peas are the 
oil molecules and the spaghetti is the VI 
improver. At low temperatures, the VI- 
improver molecules—the spaghetti—coil 


ЁЁ It may take three months and cost 
as much as $20,000 for a com- 
plete series of engine and field 


tests on a single oil D Е 


up into little balls and affect the oil very 
little. When temperature rises, the pieces 
of spaghetti uncoil like snakes. The side 
chains on the molecules connect to oil 
molecules—the peas—and thicken the 
whole mass." 

6) Foam inhibitors. With the piston 
rods and crankshaft splashing through it, 
oil tends to pick up air, which causes 
foaming. But foam doesn't lubricate, 
carry loads, or carry away heat well. A 
minute amount of silicone or organic co- 
polymers stops foaming. 

These are the principal additives, 
though there are others. And additives, 
combined properly with high-quality lub- 
ricating base stocks, make the oil. But 
which опеѕ--апа how much? Lubrication 
experts have a system of standards for 
measuring performance. 

Setting the standards. This wasn’t easy. 
Back in the early Fifties, the American 
Petroleum Institute set up service classi- 
fications. Auto oils classified under the 
API system would carry on their labels 
Service ML (for light service), MM 
(medium service), or MS (severe ser- 
vice). (All car makers, incidentally, now 
specify the use of Service MS oil only.) 
But unfortunately, not all oil manufactur- 
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ers agreed as to what constitutes light, 
medium, or severe service. 

“Extensive service experience,” said a 
1960 scientific paper written by General 
Motors engineers, “has shown that some 
marketers have completely disregarded 
the apparent intent of the API defini- 
tions." 

In a midwest town, GM has two deal- 
ers handling identical automobiles. With- 
in six months, one reported cam and 
lifter failures in 28 new automobiles. 
The other had none. GM engineers found 
that the oil the first dealer was using, 
although labeled MS, was giving no anti- 
wear or extreme-pressure protection. 

In the early Sixties, the automobile 
manufacturers got together with the 
American Society for Testing Materials 
and designed a sequence of five engine- 
performance tests, set up to measure: 

I. Low-temperature wear 

II. Low-temperature rusting and de- 
posits 

III. High-temperature oxidation-stabil- 
ity characteristics 

IV. High-speed cam and tappet wear 

V. Sludging and screen-clogging prop- 
erties of oil 

sequences I, IT, and III (since modified 
and now called IIb-IIIb, and run with a 
'67 Olds engine) were run with a 1960 
Oldsmobile V-8; Sequence IV, a '62 
Chrysler V-8; Sequence V, a '57 Lincoln 
V-8. Each engine, during oil tests, is run 
under carefully controlled conditions for 


a given number of hours. In the Sequence - 


V sludge test, for example, the engine 1s 
run through a four-hour cycle of varying 


$ 


speeds and loads. The cycle is repeated 


four times a day for 12 days, for a total 
of 192 hours of engine time. 

Once the test method was established, 
each major automobile company set the 
standards an oil must achieve, in each of 


the tests, to be considered an MS oil іп · 


that company’s eyes. One company might 


А, 


decide, for example, that at the conclusion - 
of the tests an engine should have an 8.5 | 


minimum rust rating on Sequence IIb- 
IIIb (out of a possible 10), that it must 
pass Sequence IV (show no sign of cam 
or lifter scuffing?, and on the Sequence V 
test give varnish and sludge ratings of at 
least 35 (50 1s perfect in each case). 


Since the setting of the standards, any 
oil company can run the tests and tell if 
its products meet or exceed MS require- 
ments for any or all manufacturers. 

Rx for an oil. Today, when a refiner 
wants to bring out a new oil or reformu- 
late an old one, he decides what stan- 
dards it should meet in each sequence 
test. He may set standards just high 
enough to qualify as an MS oil, or he 
may set them far above this level for a 
superpremium product. Then he calls in 
the additives manufacturers. 

Six companies in this country make 
most of the additives that go into motor 
oils. The oil manufacturer has additive 
companies bid on the cost of a package of 
chemicals specially designed to give his 
base oil the characteristics to meet the 
standards he wants. 

Every manufacturer's base stock is dif- 
ferent. The additive chemist’s job is to 
decide which of all possible combinations 
will produce the best results for the least 
possible money. 

“We start out by selecting—based on 
past experience—the kind of chemical 
package it will probably take," says Lub- 
rizol's Smalheer. “Then we begin engine 
tests." 

I recently went through Lubrizol's test 
facilities in Cleveland. Down each side 
of long aisles are engines—scores of them. 
Perhaps half of the engines are running 
at any given time; the others are between 
tests. 

“The tests may show that the oil we're 
formulating is deficient in, say, corrosive 
wear," says Smalheer. “In that case we 
have to adjust the basic detergent. If it 
tends to put deposits on the oil screen, 
we might have to change the amount of 
dispersant, and so on." 

“It may take three months and cost us 
$20,000 for a complete series of engine 
and field tests on a single oil," says E. D. 
Boston of Esso Chemical. “And all the 
time we're competing with other com- 
panies who are doing the same thing." 

Laboratory testing is only part of the 
story. Auto makers, additive companies, 
and major oil companies constantly run 
road tests to make sure that an oil that 
passes the laboratory sequence tests will 
do the job in the crankcase. Over the 
years, oil scientists have correlated lab 
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Rocker-arm assembly (top) is shown after 25,000 
miles in taxicab service using an older type of de- 
tergent-inhibitor oil. In this test, the sludge build- 
up plugged the oil passages and caused the unit to 
fail. Lower photo shows result of same test run on 
oil that contained a newer-type additive, 


Two crankshafts shown below have been subjected 
to the Falcon Rust Test, which is run with a simu- 
lated plugged PCV valve. It checks an oil's rust-, 
corrosion-, and wear-prevention potential. Lower 
photo proves that a proper oil formulation can give 
protection even under these aggravated conditions. 


Valve lifters and oil-pump relief-valve plungers 
show poor (top) and good results from oils after 
ASTM Engine Sequence Tests Па and Ша. Sequence 
lla evaluates an oil's ability to protect against low- 
temperature deposits and rusting; llla checks pro- 
tection against high-temperature oxidation. 


Twin oil screens show results after Engine Sequence 
Test Vb. Test is for protection against deposits, 
clogging, and sludge formation under stop-and-go 
driving conditions. Oil used with screen at left 
does not have enough dispersant additive to hold 
the insoluble goo in suspension. | 


Pistons and rings show wear and deposits (left) 
when oil deteriorates at high temperatures. Test- 
engine operating conditions (lla and llla) require 
that an oil show no high-temperature deterioration 
when exposed to low-temperature contaminants. 
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and road-test results so that they can tell 
from the lab tests what an oil will do in 
actual use in automobiles. 

The engine sequence tests, by giving 
engine men and oil men a common yard- 
stick by which to measure performance, 
have raised the quality of oil sharply. 
Oil makers constantly reformulate oils to 
keep up with increasing engine de- 
mands. “We don't know of an MS oil 
that doesn't meet our standards (4745-M) 
today," says GM's Norman A. Hunstad. 

Reading the labels. Does that mean that 
any oil labeled Service MS is as good as 
any other for your car? Not quite. For 
one thing, not all car-company standards 
are the same. For another, standards 
change from time to time. General 
Motors, for example, is rumored to be 
about to scrap 4745-M and substitute a 
new standard, 6041-M. Ford recently in- 
troduced its M2C 101-B standard. And 
the tests change, too, as standards get 
tougher. Ford's new standard, for in- 
stance, includes a recently modified Vb 
sequence: The 1957 Lincoln engine has 
been changed to a 1967 289-cu.-in. Ford 
with a controlled-emission system and 
PCV. 

Positive-crankcase-ventilation systems 
are a mixed blessing. So long as the 
PCV works properly, it may actually 
make the oil's job easier by flushing po- 
tentially corrosive blow-by gases out of 
the crankcase. But if the PCV valve 
clogs, the same gases can be trapped in 
the crankcase, throwing an extra load on 
the oil. And many things determine 
whether the valve will clog: the drain in- 
terval, the design of the engine itself and 
of the valve, and the quality of the motor 
oll used. 

Ford's new standard demands that an 
oll give a sludge rating of at least 40 (out 
of a possible 50). An oil that got a 30 
rating under the old Sequence V Lincoln 
test, for example, might score less than 
10 under the new Vb test. То pass the 
new test with a 40 rating, the oil must be 
loaded with two principal ingredients: 
ashless dispersants to keep the PCV valve 
clean, and overbased sulfonates to neu- 
tralize the acids. 

Ford didn't settle arbitrarily on 40 as 
the required Sequence Vb rating. In Pot- 
ter's chamber of horrors at Dearborn, I 
saw why the company picked that num- 


ber. Scores of engines that had been in 
taxicab service for 100,000 miles were 
lined up, all dismantled. The rating of 
the oil used in each was displayed on a 
card propped against each engine. Those 
in the Vb range of 30 or below were badly 
sludged. At 35 the sludge was moderate. 
But every engine that used an oil with a 
sludge rating of 40 or better was clean. 

What about drain time? Of course, the 
whole business about just how high the 
oil standards are and how long the drain 
interval should be is pretty controversial. 
Ford generally follows a policy of calling 
for an extremely high-quality oil, loaded 
with additives, then tells motorists to go 
six months or 6,000 miles, whichever 
comes first, between oil changes. 

GM and Chrysler take a somewhat 
more conservative position. GM, for ex- 
ample, recommends a drain interval of 
6,000 miles or two months, whichever 
comes first, for '67 models. And the oil 
companies, who sometimes have to 
scramble to keep up with the rapidly 
changing standards, frequently think the 
auto companies— particularly Ford—set 
unnecessarily high standards. In fact, 
some have been staging running battles 
with Ray Potter for years. 

Of course, time, not distance driven, is 
the key factor in determining how often 
oil should be drained. If you put 6,000 
miles on your 1967 GM car within a two- 
month period, most of it will have been 
long-trip, high-speed driving, relatively 
easy on oil. But if you want to drive a 
Ford on only short trips for six months, 
not exceeding 6,000 miles in the process, 
then you need enough additives to take 
care of all the corrosive gook that ac- 
cumulates in the oil. And incidentally, 
oil needs draining, not just filter replace- 
ment. Most filters are designed primarily 
to take out abrasive particles and dirt, 
rather than acids. 

So what quality oil should you use? It 
depends on the drain period recommend- 
ed by the manufacturer of your car. Ex- 
tensive engine sequence and fleet tests 
show that any oil that meets GM's 4745- 
M specifications will perform satisfactor- 
ily if used according to instructions in all 
cars up through '67 models; the 1968s 
will probably need oils meeting a new 
standard. | 

Oils that meet the specifications that 


ЁЁ Time, not distance driven, is the 
key factor in determining how 
often oil should be changed 7 ? 


Chrysler circulates informally to oil mak- 
ers each year will keep Chrysler engines 
in top shape. (Generally, Chrysler stan- 
dards are very similar to GM 4745-M 
specs; an oil that meets one will usually 
meet the other, and vice versa.) And 
oils that meet Ford's 101-B spec will stand 
up even to Ford's extra-long drain period 
without sludge formation or abnormal 
engine wear. 

As the oils shown on pages 68 and 69 
indicate, many superpremium oils meet 
101-B, and so do many regular first- 
quality oils. (Since 101-B specs are so 
recent—made final in May—some oil 
makers have not had time to reformulate 
and get a new product on the market.) 

Potter says, however, that. most, or all, 
of the country's 150 or so leading re- 
finers who account for a vast majority of 
the oil sold will have at least one 101-B 
oil on the market by fall when the new 
cars come out. (The same will probably 
be true of any new GM standard.) If 
you have an older, non-PCV-equipped 
(draft-tube) car whose instruction book 
calls for more frequent oil drains, you'll 
do okay on less than a 101-B oil. 

The you-add-'em chemicals. Thus oil 
additives, blended into oils at the refinery, 
are the key to engine performance. But 
how about the supplementary additives 
that crowd the shelves of every .service 
station? What's in those cans? And what 
do they do that the additives in the oil 
aren't doing already? 

The answers, despite the mystery us- 
ually surrounding them, are not compli- 
cated. Although additives come in many 
types—carburetor cleaners, gas-line de- 
icers, and automatic-transmission addi- 
tives, among others—those meant for use 
in the crankcase break down into four 
categories. The first three are: VI im- 
provers, detergent-dispersant packages, 
and engine purges. The fourth class con- 
tains a wide variety of substances that 
those in the business, for lack of a better 
name, call “mouse milks.” Let’s talk 
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ЁЁ there are no exotic or miracle 
products . . . If anybody had any- 
thing that really worked, every- 
body would quickly know exactly 


what it was 5 7 


about the additive classes one at a time. 

VI improvers. This is probably the 
best-selling type of supplementary addi- 
tive. In the can is basically the same 
stuff that refiners put in oil to make it 
multiviscosity. When sold as a supple- 
mentary additive, it may or may not 
have other ingredients added. 

Even though the can normally doesn't 
say “VI improver," you can usually tell 
that's what is inside if you see such 
phrases as “stops oil burning," “improves 
compression," and “reduces oil consump- 
tion and smoking." Such claims can be 
justified. The VI improver thickens the 
oll at operating temperatures without in- 
creasing its viscosity too much at the 
low end. The increased viscosity helps 
the piston rings seal somewhat better in 
a worn engine. 

Detergents-dispersants. 'The can may 
contain, in addition to a detergent-dis- 
persant similar to those used in high- 
quality oils, additional chemicals such as 
anti-corrosion or anti-wear agents. Some 
even have a little VI improver. These 
products simply add a further dose of the 
standard additives already in a good oil. 
They can usually be spotted by such 
phrases as “disperses varnish and sludge,” 
“keeps engine clean,” “loosens noisy and 
sticking valve lifters,” and “removes 
harmful engine deposits.” If those are 
the jobs you need done, some of these 
additives can do them. 

Crankcase purges. These are usually 
made of chlorinated solvents, glycols, ar- 
omatic solvents, or similar powerful dis- 
solving agents. They're designed to 
remove caked sludge and other engine de- 
posits—and do it fast. Directions usually 
call for the purge to be left in the crank- 
case in an idling engine for 30 minutes or 
an hour, then drained. The directions on 
the can make this class easy to spot. 

Caution: Strong purges can take so 
much gook out of a dirty engine the oil 
screen gets plugged. That cuts off the oil 
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circulation, can cause bearing failure. 

All three classes of additives—VI im- 
provers, detergents-dispersants, and en- 
gine purges—are legitimate products. 
“They can give a useful effect if they're 
designed and used properly, and if the 
guy who writes the directions knows what 
he’s talking about," says American In- 
ternational Oil's Read Larson. But some 
of these products claim to be beneficial 
for all cars under all conditions. 

Engine experts, oil companies, and the 
manufacturers of the chemicals (sold to 
refiners and to packagers of supplemen- 
tary additives) don't agree. “We discour- 
age their use as a general policy," says 
Chryslers Dwane Miller. "They're only 
fixes," adds Hunstad of GM. 

So, while it seems safe to say that the 
legitimate additives do have their specific 
uses, the same, unfortunately, does not 
seem to hold for a fourth class of addi- 
tives: 

The ‘‘mouse milks." There must be 
hundreds of these alleged “miracle work- 
ers" on the market. Almost invariably, 
the base material, or "carrier," is kero- 
sene, diesel fuel, or some other light oil. 
Mixed into this base is the weirdest as- 
sortment of chemicals that ever went into 
a crankcase. Among the more popular 
mouse-milk ingredients are such wonders 
as alcohol, naphthalene (moth balls), 
graphite, carbon tetrachloride, waxes, 
lead soaps, mineral oil, naphtha, acetone, 
lard oil, and assorted dyes and perfumes. 

Could products such as these possibly 
do any good? Yes. 'The carrier—the kero- 
sene or solvent—might help free stuck 
rings in some cases. But so might an 
equal amount of straight kerosene. 

Could such ingredients make starting 
easler? Yes, for a little while. But so 
might an equal amount of diesel fuel—or 
even gasoline—in the crankcase. 

The best you can say for most of these 
products is that they may not hurt the 
engine. Unfortunately, though, not all 
mouse milks are harmless. One car com- 
pany ran tests of two popular products, 
one containing lead naphthenate. The 
test report showed increased bearing wear 
because of corrosive materials that result- 
ed when the lead naphthenate oxidized. 

A second product tested contained 
molybdenum disulfide. This substance is 
a solid, insoluble in oil. It is an excellent 


lubricant, and is widely used in greases. 
But the engine test showed no reduction 
in friction, no increase in power, no other 
advantages. And molybdenum disulfide 
—like other nonsoluble products—can 
cause trouble. 

"We've seen engines fail because of sol- 
ids like molybdenum disulfide and graph- 
ite in the oil,” says Dwane Miller. “They 
can settle out, clog oil passages, and stop 
oil circulation. It doesn't happen every 
time, but it can." 

Mouse milks also may contain other 
harmful substances. “Chlorinated com- 
pounds can cause trouble," says Read 
Larson. This would include such com- 
pounds as chlorinated naphthalene, 
propyl chloride, dichlorobenzene, and par- 
adichloraniline, all of which show up on 
the lists of analyses of mouse milks. Lar- 
son concedes that some of these chlori- 
nated hydrocarbons are good cleaning 
agents. But they hydrolyze (combine 
with water) and the result is hydrochloric 
acid. Not too good for engines. 

“You wouldn't believe the make-up of 
some of these materials," says J. H. Baird 
of Lubrizol. “There was one product that 
actually contained an asphaltic material. 
It formed a deposit around the rings and 
momentarily gave higher compression. 
They made fantastic claims for it, and it 
did just what they claimed—for a few 
minutes. But beyond that, you were 
in trouble. It gummed up everything." 

Fortunately, most such products don't 
stay on the market long. “I think the 
harmful ones are dying out," says Larson. 
But nobody has any kind of figures on 
this. The safest thing is to keep every- 
thing out of your crankcase unless you 
know what kind of product you’re using 
and what it’s supposed to do. 

Show and tell. Another reason they 
sell may be that the companies that sell 
them continue to come up with a variety 
of convincing demonstrations. One out- 
fit used to jack up the rear wheel of a 
car, and start the engine. Then the dem- 
onstrator would pour some of his product 
into the oil-filler tube, and the crowd would 
hear the engine speed up a little. What 
he didn’t say, of course, is that if he had 
poured gasoline, kerosene, or any other 
thinner into the cold oil of the just-start- 
ed engine, he would have achieved the 
same result. 


Another gimmick is the special ma- 
chines to show off their products. Many 
are based on the principle of the Almen 
testing machine—a device in which a 
shaft turns in a bearing. You keep load- 
ing the bearing until the shaft seizes. 

In the usual demonstration, an opera- 
tor lubricates the bearing with a regular 
motor oil, then loads the bearing until 
it seizes. With his product added to the 
oul, he can pile on far more weight be- 
fore the bearing seizes again. The demon- 
stration implies that the additive reduces 
friction, and thus wear in an engine. 

Such may or may not be the case. 
There are several reasons why the dem- 
onstration might work. The additive, for 
example, might contain an extreme-pres- 
sure (ep) agent. If the original oil didn’t 
contain such an agent, the demonstra- 
tion would work beautifully. But all good 
oils already contain all the ep agent they 
need. 

“You can invent a test to prove any- 
thing,” says Larson. “Results from labo- 
ratory gimmicks aren’t necessarily trans- 
ferable to what goes on in an engine," 
adds Smalheer of Lubrizol. 

“There are no exotic or miracle prod- 
ucts," says George Round, a now-retired 
lubrication expert who was the Ameri- 
can Petroleum Institute's foremost au- 
thority for years. “Laboratories can quick- 
ly analyze anything, and if anybody had 
anything that really worked, everybody 
would quickly know what it was." 

While supplementary additives can be 
genuinely useful in certain cases, the 
claims for products containing secret in- 
gredients that will miraculously increase 
power—even of a new car or one in top 
condition—or rejuvenate an old lunker 
into a road-gobbling tiger, seem nothing 
more than fanciful dreams. 

We'd sum it all up this way: The oil 
in your crankcase is, more than ever be- 
fore, the key to long, troublefree engine 
life. The car makers and oil companies 
spend millions on research and testing to 
make sure the right oil is available to 
you. There are plenty of good oils around 
that meet the car manufacturers' specs. 
If you have any doubt about a particular 
brand, check with your car maker. And 
don't be a sucker for unproven claims 
in the sales pitches for miracle gadgets 
or cure-all nostrums. Gs 
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The familiar voice of Stan Hicks, 
rather than the call letters coming over 
the two-way radio in the Model Garage 
tow truck, made Gus Wilson reach for the 
microphone. 

“What have you got, Stan?” Gus asked, 
his eyes on a truck trailer on the rain- 
swept roadway ahead. “Сап it wait?" 

“Not if you're near exit 17, Boss,” an- 
swered his shop helper. '"There's a cus- 
tomer waiting for a tow there, mad as a 
stood-up bride." 

The truck trailer swerved out ай 
around another, а comet’s tail of splash- 
back behind it. Gus shifted the mike. 

“Who is it and what's he want?" 

*Mr. Pedersen. He says the new VW 
clutch we installed conked out again. He 
can't get up the exit ramp with it, and 
another car nearly hit him. He wants to 
be towed in." 

“Exit 17 coming up. Thanks, Stan." 

Moments later, Gus turned onto the 
steep, curving ramp. Halfway up, two 
cars stood on the shoulder. He pulled 
ahead of the foremost one, a red Volks- 
wagen, and with shoulders hunched 
against the downpour walked back to it. 
The driver looked up with a mixture of 
truculence and surprise. 

“Well, at least you got here fast," began 
Pedersen, a swarthy man with no hair, 
and a long jaw. “That clutch you put in's 
no good—it began to act just like the old 
one a couple of days ago. Wouldn't get 
me up this hill, even in low. While I was 
trying, that dame nearly ran into me. You 
owe me a tow and a clutch job." 

“Sure nobody's hurt back there?" 

“Maybe her feelings. I asked her why 
she didn't just swing. around me—there 
was room enough. But no, she just come 
barreling up and barely did stop." 
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Gus Throws Cold Water. 
on a Problem unum! ^ 


Somebody'd given little Miss Harper a 
bum steer. Could Gus straighten her out? 


Gus raised the hood and turned a fine 
spray on the front of the engine. 


“ГІ hitch up your car soon as I see' 
whether she needs help, too." 

Pedersen grunted, slouched down in | 
the seat, and lit a cigarette. | 


Gus couldn't see the driver of the '66' 
Ford at first, she was hunched so far down 
behind the wheel. Even when she sat ир 
her head barely came above it. About 40| 
years old, she had soft blue eyes in а | 
small, heart-shaped face. 

“You all right, ma’am?” asked Gus. 

“Thank you, yes,” she said in a calm 
but dispirited voice. “I didn’t expect to 
find a car almost stopped ahead of me; 
All I could do was brake!" 

Gus glanced at ruler-straight skid 
marks, still visible despite the rain. 

*Sometimes it's easier to steer out of 
trouble," he remarked. “But if you lock 
your brakes, you can't. Wheels that can't. 
turn, can't steer." LE 

“Yes, of course. But I couldn't have 
turned fast enough. Because it's so wet 
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the car is steering hard again; I just don’t 
have the strength. All I could do was try 
to stop.” 

“You mean the steering wheel turns 
harder at some times than others?” 

“Only when it’s wet and splashy, as it 
is now," she answered. “I’m almost home, 
though—and ГЇЇ go on. I was resting a 
bit from the—the shock. Once it's dry, the 
car will steer fine again." 

“Okay, ma'am. Better check that soon, 
though. Anything wrong with the steer- 
ing could be dangerous." 


Returning to his truck, Gus soon had the 


VW hooked behind. Pedersen got in the 
cab with him. 

“How long before I get my car back?" 
he demanded as they drove off. *As a 
salesman, I've got to have wheels. You 
ought to pay for a rental car, while you 
make good on a bum job." 

“What makes you think it was?" 

“What do you call it when a new clutch 
goes bad in a week?" 

“We cleaned the flywheel surface, in- 
stalled a new driven plate, and put in a 
new release bearing," declared Gus. “It 
seems you've ruined two clutches in short 
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order. Maybe you're riding the pedal." 

*You kidding? I’ve known better since 
I was a kid. Yesterday I noticed the 
pedal didn't come up as high as the brake. 
Even on the level, the engine'd buzz while 
the car crawled. But then the pedal came 
up again and I forgot about it, till I was 
on my way home today. The pedal was 
down again and I got stuck. But I 
darned well don't ride it.” 

“Well check it out,” promised Gus. 

Pedersen asked to be let out downtown. 
Gus hauled the VW to the Model Garage. 
It was six o'clock and Stan had closed up. 
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CORE service _ 


Early next morning Gus turned his at- 
tention to the Volkswagen. Its back seat 
sagged under salesman's cases and cata- 
logues. The car was dirtier than a week 
ago, its ashtray overflowing, scraps of 
paper, mud, and gravel on the floor. 

The clutch pedal stood visibly below 
the other, and had no free play at all. 

“Just like I said, ain't it?" 

Gus turned to face Pedersen. 

“The symptoms are," replied Gus. 

"Then I better go get a rental, and 
come back for my samples and stuff." 

“Mind sticking around a bit?” asked 
Gus, unfolding the dullest blade of an old 
pocketknife. “Who’re your customers?" 

*Builders, developers who're putting 
up split levels all over the county. This 
little bus saves me money, but I can't 
keep buying clutches for it." 

"Watch," said Gus. “Just in case—" 

In the glow of a trouble light, he in- 
serted the blade between the pedal shaft 
and floorboard, then slowly pulled it up. 
Several white bits flew out. Repeating the 
action, Gus brought up still more. The 
pedal sprang up even with the brake. 
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"That's gravel," said Gus. “Your feet 
carried it from those building sites you 
visit, and some of it wedged the pedal 
tight. Your car was clean last time I 
worked on it, or I'd have warned you 
this can happen. I’ve seen it wreck clutch- 
es on other cars. A few minutes of slip- 
ping can ruin the facing." 

“Га cleaned out the car just before І 
brought it in that time," confessed Ped- 
ersen sheepishly. 

Getting in, Gus started the engine, and 
set the hand brake hard. With the throt- 
tle open to a modest road speed, he 
shifted into high, and let 
out the clutch. The engine 
promptly stalled. 

"No slip now," he told 
Pedersen. “Unless it devel- 
ops chatter, you may as well 
go ahead and use the car." 

"Good. Looks like I put 
my foot in it with that 
gravel. I guess I'm the guy 
who pays for the tow." 


Returning from a trip down- 
town shortly after, Gus 
found Stan had a '66 Ford 
high on the lift. 

“A Miss Harper who brought this in 
said she'd talked to you yesterday," re- 
ported Stan from under the car. “She got 
your name off the wrecker. I been look- 
ing," concluded Stan with the grin he 
reserved for the vagaries of female cus- 
tomers, “for the reason it steers hard 
suddenly if it starts to rain.” 

“Find it?” asked Gus. 

“Мо. The power steering works good. 
I checked valve-spool centering, fluid 
level, and pump pressure. There's no 
twisted or broken linkage, wheel caster 
is okay, and nothing's badly worn." 


About four o'clock a car stopped out- 
side. The driver, a tall well-dressed wom- 
an, walked into the Model Garage. 

“Pm Mrs. John Wells," she told Gus 
with a coldly assured air. “Му sister left 
her car here this morning—that one. I 
drove her to work and am on my way to 
bring her back now. Have you found the 
trouble she complained about?” 

“No, the car seems to steer normally.” 

Her thin lips tightened. “I thought so. 
She came home upset, but we finally got 
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POWER SAW BLADES 


World's first Teflon-coated blades’ give slick, 
clean cuts with less time and effort 


Teflon-S* does a lot of work for you. Its 
coating lubricates to provide faster bind-free 
cutting and less effort. Sabre saw blades are 
especially effective in tight turns. Tests show 
that high lubricity of the Teflon-S surface 
increases effective life between sharpenings 
by as much as 50 percent. Industrial-hard 
Teflon-S, a breakthrough in chemistry of 
nonstick finishes, won’t wear off in normal 
use, protects the blade from rust and residue 
and helps prevent stress that damages blades 
and motors. 


Disston...has the edge on them all 


In accelerated life testing, utilizing abra- 
sive lumber, the circular blades crosscut 
through the equivalent of 300,000 linear feet 
of construction grade 2 x 4’s and showed no 
appreciable wear of the Teflon-S coating. By 
comparison, that much cutting represents 
about 15 blade lifetimes in normal use. 

Circular blades in all popular tooth styles 
614" to 10" sizes from $3.55. Sabre blades 
in 3" to 10" sizes from 65 cents. 

See your Disston dealer. 


tPat. Pend. *Du Pont Т.М. 


HARDWARE & INDUSTRIAL 
PRODUCTS DIVISION 


H. K. PORTER COMPANY, INC. 
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the truth out of her about that near acci- 
dent. She tried to explain it by saying the 
car suddenly became hard to steer. I tried 
it myself this morning. Of course it wasn’t 
SO." 

Her voice fell confidentially. “Му sis- 
ter has been confined with a nervous 


breakdown, but she talked the doctor into . 


letting her return to a normal life. She 
even got a job, and bought herself this 
used car. But she shouldn't have tried it. 
After this, I think she'll have to go back. 
If she sticks to that story, the doctor may 
ask you about 1t." 

“She chose the саг well, remarked 
Gus. “Seems in good shape, and power 
steering makes it easy to handle." 

“Exactly! So how could it suddenly 
become hard to steer in wet weather?" 

Mrs. Wells sailed out on a sea of self- 
satisfaction. 

Gus frowned, staring thoughtfully af- 
ter her. Then he got into the Ford and 
started the engine. He tried the steering 
wheel; it turned silkily from stop to stop. 
Gus drove it to the wash rack, raised the 
hood, and with the engine running direct- 
ed a fine spray toward the front of the 
engine. 

Dropping the hood, he got in and tried 
the wheel again. 


Sometime after five, Mrs. Wells marched 
in again with the woman Gus had met 
the evening before. For a moment he 
found it hard to believe it was she. Her 
lips and hands trembled. The blue eyes 
darted about as if in search of refuge. 

“She doesn’t believe me, Mr. Wilson. 
You tell her,” ordered Mrs. Wells. 


“Well, I made one last check,” replied 
Gus, “duplicating the conditions you 
mentioned, Miss Harper. Just as you 
said, steering suddenly became very hard 
—almost impossible, if you weren’t par- 
ticularly strong or had to turn fast.” 

The tall woman drew a sharp breath. 

“That’s not what you—how could that 
be? I don’t believe it.” 

"I'd swear to it," said Gus coolly. ч 

"Could you—would you explain it so 
that we can understand?” pleaded the 
smaller woman, her eyes now on Gus. 

“Well, being under the hood with а hot 
engine, the belt that drives your power- 
steering pump eventually collected a 
slight oil film, besides wearing smooth 
on the pulleys. It was a bit loose, too, 
though it worked while it was dry. 

“But when road spray hit it, that oil- 
and-water mix made it slip. It couldn’t; 
drive the pump hard enough to develop| 
the thousand-pound hydraulic pressure 
needed to boost steering effort. Suddenly 
you had no help. At the low ratio o 
power-steering systems, the wheel became 
very hard to turn, just as you said. I 
cleaned the pulleys and put on a new 
belt," concluded Gus. “That’s it.” | 

"Thank you," said the small woman. 
“Thank you very much—for everything.” 

“You know, Boss,” said Stan when 
he and Gus were alone, “most women 
couldn't care less what we do to patch 
up their cars. This Miss Harper was 
really interested. I wonder why it meant 
so much to her." . " 

“It could have been," returned Gus 
“because we were patching up something 
a lot more important" ... | 


Mystery car gets a test 


Road-testing a new car is a prob- 
lem. Although the manufacturer's 
test track can tell engineers much 
there 1s no substitute for a real road 
But they can't drive secret model 
through the streets where everyone 
can see them. Here's how NSU of 
Germany solved the problem wit] 
their new Wankel-powered sedan: 
They put it in a moving van and 
drove it into the woods. At night 
fall, out rolled the car for road] 
testing. For a driver's report on th« 
new sedan, see page 90. 


The Model C is Ford's new Cortina. The sensible 
car with the winningest heritage in the world. 


And the interior on this GT breaks some records, 
too, for a car priced at just $2,172*. 


Deep buckets in glove-soft vinyl. Full 
instrumentation—tach, ammeter, the works. 
Carpeting, cigarette lighter, coat hooks, armrest, 
courtesy light. Even an extra glove box and rear 
ash tray. Full comfort for 5 adults throughout. 


Included in the price: Rally-proved 1500 cc 
4-cylinder engine • 83.5 bhp @ 5200 rpm, 97 Ib/ft 
torque (т 3600 rpm • Weber carb and tuned 
exhaust headers • Fully synchronized 4-speed 
gearbox » Front discs. 


Other Model C's from $1815*. Check the Yellow 
Pages for your nearest Ford Cortina dealer. 


*Price quoted is manufacturer's suggested retail base 
price at East Coast P.O.E. The price includes Fed- 
eral excise tax and suggested dealer delivery and 
handling charge. State and local taxes and transpor- 
tation charges to your local dealer are additional, 
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> Hints from 
the Model Garage 


DRAWINGS BY 
RAY QUIGLEY 


ЖАКА; 


I [| 

| | | | 
i i |! | | \ 
Chronic spark-plug fouling and smoke after Small battery drains can be checked by con- 
idling periods indicate a check for a leaking necting an ignition coil in series between the 
oil seal. Place a rubber bulb over the oil shield battery post and its cable. Ground the high- 
and retainer. If the bulb does not expand voltage wire from the coil and watch for arcs. 
after being squeezed, the seal is fine. Other- Move the wiring harness around until you 
wise, you should replace the seal. have located the faulty circuitry. 


*seseseseeeeu8seseeeseeseeseeseeteeseseseetseeeeseeseseseseeeeeeerpeeeeeneetpteeseseeteeeeseeeeenweeeseeees 


Transmission air vents on '63 Fairlanes can 
or starter motor, here's a simple tool for hold- get clogged up on dirt roads—especially when 
ing the brushes out of the way. Form a muddy. The solution is an air-vent extension 
spring-steel clip into the shape of a hairpin, of 14-inch i.d. rubber hose, running up to а 
with a hook at each end. Use it to hold the hook on the firewall, with open end turned 
brush “pigtails” close to the casing. down to keep foreign matter out. 
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Plus Illustrations 
Of Products 

And Prices Of 

Over 300 Different 
Molds You Can Use 
To Make And Sell 


Ornamental 
Concrete llems . . . 


SEND $2.00 
rushed fo you by FIRST CLASS MAIL 


= CONCRETE MACHINERY COMPANY, INC. 
839 Lenoir Rd. - P. О. Box 99 - Hickory 7, N. C. 


MONEY TROUBLES? 


Nobody Refused up to $20,000.00 


Bad Credit is No Problem = NotaLoanCo. 
Strictly confidential — A plan for everyone 
We Can Help You — TODAY 


Send your name and address for FREE application 
ATLANTIC ASSOCIATES, Dept. 56 
3312 North Central Avenue, Phoenix, Arizona 85012 
146 Westminster St., Providence, Rhode Island 02903 


HARD-TO-FIND TOOLS 


NEW CATALOG of exceptionally useful tools 


rarely found in stores or other catalogs. Industrial—professional 
quality only. Used by wood & metal workers, repairmen, weld- 
ers, machinists, clock, watch and instrument makers, jewelers 
and model makers. Brookstone tools solve problems—make work 
easier, more fun. Send 20ё. 


BROOKSTONE CO. „ыл, 


for BE 


Simple, отед: Ш 896 1- Kut shop tested 
yourself or sell rofit, SAVE 1 
uSp rit of the Centu E: 3 - iM 

th amazing соле base or stately TATEN 
"Spirit" н nae erica'', "HOW-TO" Photo- 


pists. Build 
$33. № 


H age heavy brass weight. $ s» 
Westminster. Tube-bell chime move- И! 
ronze-silver MOVING 
LYRE pendulums, finest solid 34" | 
walnut or cherry Jiffy Joint Kwik-Bilt case ki s. xl.Ui cach E 
plan. Rush $2.50 all three plus Free Bonus * ‘Petite Grand- ' 
mot r ' plan. as folks have for over 50 yea 


Puma. 


m { 


Splits Big Profits from 
toughest woods— Ends 
Splitting Drudgery Е 
with 18 ton 
hydraulic power! 


Н.Р. trailer unit squats under poner to ined logs without dead lift. 
las 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up 
0 34", any diameter — with extended frame and adjustable wedge 
plits up to 60", NEW LOW COST Economy model for farmers and 
mall wood lots. Also ask about the 60L Series for logs up to 81^ ft. 
yng—bDetails free. 


аиа Engineering Inc., Dept. К, Вох 605, Piqua, Ohio 
LE AA ———AÓÓ————ÀÁÁ QoS MÀS «Ó 
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Its amazing how 
many fix-it problems 
you can solve in 

60 seconds with a 
THERMOGRIP" 
electric glue gun 


| EE 


How many fix-it jobs are you putting off until you 
can find the time to do them right? Now you don't 
need time. The Thermogrip Electric Glue Gun bonds 
almost anything jn just 60 seconds! No clamps. No 
waiting. Uses solid sticks of Thermogrip industrial- 
type hot-melt glue. Also applies instant-set $795 
water-proof caulking. At hardware stores. list 


e Furniture repair—rat- 
tan patio furniture, too. 
e Replacing loose ce- 
ramic and floor tile. 

e Caulking around pipes 
and flashing. 

e Filling masonry cracks. 
eSealing holes and 
cracks in autos. 

e Making auto uphol- 
stery repairs. 

e Sealing screws perma- 
nently in place. 


e Caulking around tubs 
and sinks. 

eRepairing venetian 
blinds. 

e Repairing leather and 
zippers of luggage, etc. 
e Caulking around gut- 
ters and down-spouts. 
e Insulating electric wire 
connections. 

e Caulking wood boats. 
e Repairing metal equip- 
ment such as buckets, 


coolers, etc. 


e Anchoring rugs and 
mats. 


e Repairing canvas awn- 
ings, camping equipment 
and lawn furniture. 


Free Thermogrip Glue Gun booklet 
gives how-to-do-it information on all 
jobs listed here and many more. At = 
your hardware store. Or write Dept. | 

PS at USM, address shown below. 


CONSUMER PRODUCTS CENTER 


United Shoe Machinery Corporation 


221 OLEY STREET, READING, PA. 19601 
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Now you can easily stain 
all hard to brush places. 
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Furniture - Shutters · Shelves - Cabinets - Picture 
Frames - Drawers - Also wicker, rattan, matting 


and other fiber materials. 
Choose from 7 wood colors. 
Dries in 30 minutes. Uniform, durable colors. 
Perfect for "shading" and “toning.” 
Write for FREE colorful folders 


| on how to stain and finish wood, 
DEFT j the wood finish people 
9 612 Maple Avenue / Torrance, California 90503 


| Window 
|Planning Guide 


to help you make the right 
window decisions for your new 
home or remodeling project. 
Send today for full-color 

folder packed with helpful 
hints plus a description of the 
Andersen Window line. 


Clip and Mail Today! 


r 
| Г] | plan to build. 1 
| Г] | plan to remodel a— en 
| Mr. | 
| Mrs. | 
| Address E | 
| a .——— Zh | 
i | 
| 
| 


Andersen Windowalls || 
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Andersen Corporation е Bayport, Minnesota 55003 === аа — 
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The Warm Way to Finish Your Basement 
[Continued from page 132] 

vastly different and less time consuming 
than working with other forms of insula- 
tion. Wickes used only three furring 
strips; these were run horizontally at 
bottom and top of the urethane panels, 
which were glued on horizontally. The 
usual vertical furring strips nailed on 
16" centers are eliminated. 

I had Abitibi Miraboard paneling glued 
on top of the insulation to finish the wall. 
The same cement used to bond Techni- 
foam to the concrete can be used to glue 
on the paneling. A few color-matched 
finishing nails driven into the furring 
strips are enough to hold the paneling in 
place without its bowing out. 

Altogether my basement needed 15 


| panels of 1” and 12 panels of 34” Techni- 


foam. They cost less than $150. 

Making it easy on yourself. You can in- 
stall a wall of Technifoam in much less 
time than it would take to just nail on 


| furring strips for other installations. It's 


light in weight, so it's less tiring to handle, 
and a sharp knife is the only tool you 


| need to cut it to size. 


Wickes, which sells over $200 million 
worth of lumber and building supplies 
annually, says Technifoam is one of the 
better products in its field. Barrett claims 
a room completely insulated with Tech- 
nifoam will retain 86 percent of the heat - 
in the room. This makes it an especially 
good material to insulate any home where 
electric heat is used. 

My basement was topped off with a 
lay-in ceiling. Not only does this hide all 
overhead electric cables and water pipes, 


| but it creates an air space that reduces 


the loss of heat to the upper floors. 

All this has turned unused space into a 
snug family room. I've added over 300 
square feet of living space to my home 


where there were only bare concrete walls 


before. And I haven't had to sacrifice any 
of the comforts you normally find in апу. 
room. Indeed, I added some. I built in 
several Etling cabinets for needed stor- 
age space and laid a door over two more 
to gain a handsome desk. 

Your basement doesn't have to be a 
damp and dismal place if you follow the 
Wickes method of complete insulation. 
It's really the warm way to finish your 
basement. E 


GIVE YOUR HOME A NEW 
AND GREATER VALUE 


materials . . . for professional 


REMODEL! FIX UP NOW 


For tools and home-improvement 


advice . . . shop at these great building materials centers. 
ALABAMA Pamana National Cerp. eed IDAHO Elwood 
Wickes Lumber erson Dover | ‚ Сел Ft. Wayne 
Huntsville Arbuckle Wilmington деву BMg. Centers it. ayn (Crawfordsville) 
AMT American Falis.. Logansport | 
ARIZONA ^ urn FLORIDA Arco Mishawaka (South Bend) 
Foxworth-Galbraith Lumber Со. 21865 Bond-Howell Lumber Ashton Wanatah 
Benson Colusa Daytona Beach ` Boise 
Casa Grande Concord Jacksonville Burley IOWA 
Chandler Dunsmuir 600 E. 8th St. Cascade Fullerton Lumber 
Coolidge Esparto 1066 University Bivd. Emmett Alison 
Eloy Fal field 9420 Beach Blvd. Gooding Anthon 
Florence Fair Oaks 4020 University Blvd., West Homedale Avoca 
Gilbert Fresno 646 San Juan Ave, Idaho Falls Baxter 
Mesa Galt 7700 Lem Turner Rd. Lewiston Belmond 
Nogales Grass Valle Lake City Karcher Junc. Brooklyn 
Prescott Hanford New Smyrna Beach Marsing Burlington 
Superior Lakeport St. Augustine Mt. Home Carson 
Tombstone Line ath Lindsley Lumber Co. Stores Payette Danbu 
Tucson. Livermore Belle Glade Rexburg етн 
Wickenburg Lodi Boca Raton Ririe Fort Dodge 
Winkelman Manteca Cocoa Rupert Greenfield 
uma Martinez Delray Beach St, Anthony Griswoid 
O'Malley Modest Ft. Lauderdale Shelle Grundy Cente 
Buckeye 0 kdale Ft. Pierce Twin Falls Latir d 
Casa Grande Ori : nd Hialeah Weiser Mani 
Glendale Ord la 1451 S.E. 9th Ct. Wilder Manion 
Mesa ЫТА 1295 W. 49th St. J. W. Copeland Yards — 217201, 
Nogales order Holly Hill Caldwel MORIS. 
Phoenix раса Hollywood Homedale Movilla. а 
30 East Duniap Pt В Station Homestead Diamond-Nationa! Newell 
5307 W. Missouri Ave. Red Blatt тә {= West Albeni Falls Nora S. rings 
1402 South Central Ave. = = ped ou Lake Park Oakland e 
2626 East Indian School Rd. ; | Lake Worth ^ 
Scottsdale Roseville Largo ILLINOIS Orient — 
Tempe Sacramento Melbourne Fullerton Lumber Rockwell City 
Tucson Santa ач Міаті Вида Shelby 
1310 South Wilmot Rd. ect 17845 N.W. 27th Ave. Freeport sioux City 
Wellton Stockton. 2160 S.W. 27th Ave Kewanee ceca 
Yuma Tahoe Paradise 2817 N.W. 17th Ave. Monmouth Walnut 
Turlock 812 S.W. 12th Ave Great Plains Supply Waterloo 
ARKANSAS mn 8820 Bird Road ` Hanover Whittemore 
Lone Bell Vacaville 496 N.E. 79th St Hill-Behan Lumber Great Plains Supply 
ong Be Williams nra Rugs Arlington Heights Belle Plaine 
Ft. Smith Woodland 2201 5. Dixie Hwy. Die, a Bernard 
Little Rock Yuba City м. 3305 N.W. 79th St. соте Cascade 
Springdale | Foxworth-Galbraith Lumber Co. р Miami Beach 5601 Elston Ave. Earlville 
ore's Super Stores Needles Oakland Park East Alton Elma 
Little Rock fer Tem Perrine Mundelein Enere 
Fowler (Fresno 4 chiller Park arley 
CALIFORNIA Ontario (Pomona) Ronan Be Poner ише, Lumber —Farmersburg 
Builders Emporiums Petaluma St. Petersburg Chicago Forest City 
Buena Park Salida (Modesto) Tampa 5245 Archer Ave, Klemme 
Covina 3500 Henderson Blvd 3840 Milwaukee Ave. Logan 
tast Los Angeles Foster Lumber Company 4002 Candy Blvd. ` 1801 Grace Ave. Manchester 
Escondido Boulder 9340 № Florida ` 1834 Balmoral Ave, Marion — 
Fullerton Broomfield 4335 E. Hillsboro Ave 4626 West 63rd St, Mason A 
sranada Hills Brush Tavernier : 1620 West 59th St. Missouri Valley 
„а Crescienta Burlington W. Ft. Lauderdale 2431 S, Wolcott Ave, Monticello 
.ancaster Craig W. Palm Beach Downers Grove New Hampton 
„05 Angeles Dillon Vero Beach Evanston Northwood 
tiverside Fort Lupton | Pinellas Lumber Co 1613 Church St. Odebolt 
іта Glenwood Springs St. Petersburg ` Evergreen Park Onawa 
'arzana Greeley 1400 Central Avenue Glenview Ryan —. 
Thousand Oaks Gunnison | yj Highland Park Swea City 
usti Holl 9400 Bay Pines Blvd. 
ustin olly 333 75th Avenue Homewood Turin 
fan Nuys Julesburg Haines Road at 28 St. N Itasca Walker 
Vestminster Limon Renuart-Bailey-Cheely (а Grange Waukon 
. W. Copeland Yards Loveland Boca Raton Lombar Winthrop 
rcata Montrose Coral Gables Melrose Woodbine | 
ishop Rangely Ft. Lauderdale Mt. Prospect Mid-Way Dist, Company 
rawley Rifle Ft. Pierce Palatine Atlantic 
rentwood Salida Islamorada Park Ridge United Building Centers 
howchilla Stratton Key West River Forest Algona 
mpire Windsor Miami St. Charles Pett tia 
ure l Г Villa Park lantic 
xeter CONNECTICUT 1901 NW. Z2nd St Sterling Lumber Audubon 
oltville Grossman's 3700 N.W. River Dr. Bensenville Bancroft 
PEMAN Branford Miami Shores Ontarioville Bode 
indsay Hartford No. Miami United Building Centers Clarinda 
ivingston Manchester No. Miami Beach Galena Eagle Grove 
one Pine No, Haven Opa-Locka Oregon Earlham 
ewman Orange Perrine Wickes Lumber Elk Horn 
akdale Torrington So. Miami Bartlett (Elgin) Hartley 
rosi Wallingford : Breese Manning 
atterson Moore's Super Stores ! Farmer City Mapleton 
rterville Newington GEORGIA Galesbur Maquoketa 
verbank South indsor Wickes Lumber Lostant (азапе-Реги) Мопопа 
)semead Wickes Lumber Athens Plainfield (Joliet) Mt. Pleasant 
rathmore Southington (Waterbury-Meriden) Augusta Tolono (Champaign) Ottumwa 
ey ak Windsor Locks Doravilie (Ati " | Postville 
ile Lake raville (Atlanta) Ringstea 
salia DELAWARE Forest Park (Atlanta) INDIANA e adis 
aterford Adkins Co. Mableton (Atlanta) Wickes Lumber Sioux Rapids 
podlake Seaford Macon Bloomfield Sumner 


Tipton 

Titonka 
Waukon 

West Union 
Wickes Lumber 
Cedar Rapids 
Des Moines 
Dubuque 

lowa City 
Waterloo 


KANSAS 
Foster Lumber Company 
Colby 

odge City 
Goodland 
Great Bend 
Hoxie 
Jetmore 
Leoti 
Lyons 

anhattan 
Marysville 
McPherson 
Scott City 
Sharon Springs 
Syracuse 
Tribune 
Washington 
Long Bell 
Kansas City 
Topeka 
Wichita 
Wickes Lumber 
Lawrence 


KENTUCKY 
Moore's Super Stores 
Ashland 
Wickes Lumber 
Bowling Green 
Franklin 
Louisville 
Owensboro 
Paducah 
Shelbyville 
Winchester 


LOUISIANA 
Hili-Behan 
Covington 
Harahan 
Gentilly 
Slidell 


MAINE 
Grossman's 
Bangor 
Eastport 
Portiand 
Presque Isle 


MARYLAND — 
E. S. Adkins & Co. 
Berlin 
Centreville 
Chestertown 
Easton 
Hurlock 
Ocean City 
Pocomoke 
Salisbury 
Snow Hill 
Harford Lumber Co. 
Bel Air 
Hechinger 
Hyattsville 

rlow Hgts 
Rockville 
Wheaton 
Lowe's 
Hagerstown 
Salisbury 
Moore's Super Stores 
Aberdeen 


Salisbury 

Stebbins Anderson Co. 
Towson 

Wickes Lumber 
Frederick 

Rockville 


MASSACHUSETTS 


Grossman's 


Shop at these great building materials centers 


for tools and home-improvement materials . . . for professional advice. 


Auburn 

Ayer 

Billerica 
Braintree 
Buzzards Bay 
Falmouth 
Fitchburg 
Foxboro 
Framingham 
Hyannis 

Indian Orchard 
Ipswich 
Malden 
Marshfield 
New Bedford 
Pittsfield 
n 
Stoughton 
Taunton 
Wellesley | 
West Springfield 
Whitman 
Wickes Lumber 
Acton 


MICHIGAN 


Mohawk Lumber & Supply Co. 


Detroit 
14525 W. Chicago 


11500 E. 8 Mile Rd. | 
2170 Dix Ave., Lincoln Pk. 
33600 Plymouth Rd., Livonia 
26640 Gratiot Ave., Roseville 


Wickes Lumber 
Auburn (Bay City) 
Birch Run 

Davison (Flint) 
Gaylord 

Grand Blanc (Flint) 
Grand Rapids 
Hemlock 

Jackson 
Kalamazoo (Portage) 
Mason 

Milan (Ann Arbor) 
Pontiac 

Portage 

Port Huron 

Romeo 

Saginaw 

Traverse City 


MINNESOTA 
Fullerton Lumber 
Bird Island 
Brownton 
Buffalo 
Duluth 

Elk River 
Fairfax 
Gaylord 
Glencoe 
Hector 
Kimball 
Lanesboro 
Maple Lake 
Monticello 
Norwood 
Paynesville 
Rochester 
Rockford 
Watertown 
Great Plains Supply 
Ada 

Argyle 
Brownsdale 
kj 
Chokio 
Clarkfield 
Dawson 
Easton 
Edgerton 
Ellsworth 
Fulda 
Ivanhoe 
Lakefield 
Madison 
Marshall 
Morristown 
Osakis 
Pipestone 
Preston 

St. Joseph 
Twin Valley 


188 | POPULAR SCIENCE 


Vesta 
Wabasso 
Waterville 


Wood Lake 

United Building Centers 
Adams 

Albert Lea 

Austin 

Balaton 

Claremont 

Clements 


Faribault 
Granite Falls 
Hayward 
Hutchinson 
Jackson 
Lake City 
Lakeville 
Lewiston 
Long Prairie 
Lucan 
Luverne 
Lyle 

ankato 
Milroy 
Minneota 
Moorhead 
Northfield 
Pipestone 
Plainview 
Redwood Falls 
Rochester 
Rushford 
St. Charles 
Sherburn 
Slayton 
Spicer 
Trimont 
Wabasha 
Walnut Grove 
Waseca 
Welcome 
Winona 
Wickes Lumber 
Owatonna 


MISSISSIPPI 
Columbus Lumber Co. 
Brookhaven 

Wickes Lumber 
Jackson 

Tupelo 


MISSOURI 
Central Hardware 
St. Louis 
Downtown 
Halls Ferry 
Kirkwood 
North Union 
South Kingshighway 
Wellston 
Foster Lumber Company 
Kansas City 
Fullerton ember 
Maryville 
Hill-Behan 
St. Louis Area 
Affton 
Fenton 
Florissant 
Jennings 
Kirkwood 
Lemay 
Mattese 
Pagedale 
Long Bell 
Columbia 
Hannibal 
Moore's Missouri Co. 
Sikeston 
Wickes Lumber 
Mosby (Kansas City) 
Springfield 


MONTANA 
Fullerton Lumber 
Baker 

Terry 

Wibaux 

Great Plains Supply 
Glasgow 


x odd 

United Building Centers 
слона 

ped h 

Miles City 

Red Lodge 


NEBRASKA 

Foster Lumber Company 
Chappell 

Sidney 

Fullerton Lumber 
Norfolk 

Valentine 

Wahoo 

req. 


Wayne 
Great Plains Supply 
Coleridge 
Creighton 
Emerson 
Homer 
Laurel 
Madison 
Newcastie 
Orchard 
Plainview 
Ponca 
Randolph 
Walthill 


NEVADA 

J. М. Copeland Yards 
Carson City 
Lovelock 

Minden 

Reno 

Yerington 


NEW HAMPSHIRE 
Grossman's 
Laconia 
Manchester 
Plymouth 
Portsmouth 

Salem 


NEW JERSEY 
Channel Lumber 
Belleville 
Clifton 
Livingston 
Mt, Holly 
Neptune 
Newark 
Sayrewoods 
South Plainfield 
Springfield 
Totowa 
Dykes Lumber 
Hoboken 

702 Clinton St. 


Newar 
648 Market St, 
Paramus 846 Route 17 
Weehawken | 
Blvd. East & 19th St. 
Moore's Super Stores 
Hightstown 
Vineland 
Wickes Lumber 
Phillipsburg 
Succasunna 
Swedesboro 


NEW MEXICO 


Foxworth-Galbraith Lumber Co. 


Alamogordo 
Deming 
Grants 
Silver City 


NEW YORK 
Dykes Lumber 
Bronx 

dy пек Farms Rd. 
Brookl 
. 647 Atlantic Ave. 
Manhattan 

160 Chambers St. 


138 E. 25th St. 


348 W. 44th St. 
238 W. 108th St. 
day vs 117th St. 


land 

os. 23 42nd Ave., Bayside 
450 Union Ave., Wes ury 
153 E. Merrick Rd. , Freeport 
143 Pine Aire Drive, Brentwood 
26-16 Jackson Ave., L.I.C. 
Grossman's 
Cortland " 
Glens Falls 
Groton 
Herkimer 
Fi 

ingston 
Latham 
Patchogue 
Rensselaer 
Schenectady 
Wickes Lumber 
Canandaigua 
Endicott 
Horseheads ' 


Le Roy 

Middletown 

Orchard Park (Buffalo) 
Phoenix 

Selkirk (Albany) 
Walden 

Waterloo 

Waterville 


NORTH CAROLINA 
Lowe's 

Asheboro 

Asheville T 
Boone 

Brevard 

Charlotte 

Durham 

Greensboro 
Hendersonville 
Hickory 

Marion 


Mayodan 

North Wilkesboro 

Raleigh 

Rockingham 

Shelby 

Sparta 

Waynesville 

Whiteville РА 
Wilmington 

Wilson 

Winston-Salem 

Moore's Super Stores 

Salisbury 

Wickes Lumber 

Clinton 

Farmville 

Fuquay -Varina (Fuquay Springs) 
Goldsboro 

Greensboro 

Raleigh | 
Rock Hill E 
Rockingham 

Salisbury 

Shelby 

Statesville 


NORTH DAKOTA 
Fullerton Lumber 
New England 

Great Plains Supply 
Berthold 

Bottineau 

Bowbells 


B 

Cando 
Churchs Ferry 
Columbus 
Crosby 

Devils Lake 
Fessenden 
Finley 
Galesburg 
Garrison 
Grenora 
Harvey 
Hebron ; 
Hettinger 
Jamestown 
Kathryn 


Lon 


for all your home-improvement needs 
GIVE YOUR HOME А NEW LOOK . . . AND GREATER VALUE 


Lansford 
Leeds 
Maddock 
Max 

Minot 
Mohall 
Parshall 
Powers Lake 
Rolette 
Rolla 

Rugby 
Ryder _ 
Sherwood 
Stanley 
Tioga 
Towner 
Underwood 
Watford City 
Westhope 
Williston 
Wimbledon 
United Building Centers 
Casselton 
Edgeley 
Ellendale 
Forman 
Linton 
Lisbon 
Napoleon 
Oakes 


OHIO 

Forest City 

Cleveland 
17903 St. Clair 
14651 Lorain Ave. 
10800 Brookpark Rd. 
436 Nothfield Rd. 
Mayfield Heights 

Moore's Super Stores 

Canton 

Marietta 

Lowe's 

Belpre 

Wickes Lumber 

Alpha (Dayton) 

Columbus (3 stores) 

Copley (Akron) 

Findlay 

Fremont 

Massillon 

Monroe (Hamilton) 

ital 

Norwalk 

Rootstown (New Milford) 

Sprinfield — 


OKLAHOMA 


Kingfisher 
Lawton 
Midwest City 
Oklahoma City 
Ponca City 
Tulsa 
Watonga 
Woodward 


OREGON 
Klamath Bldg. Centers 
Kiamath Falls 


Nyss 
McCready Lumber Yards 
Beaverton 
Florence 
Forest Grove 
Gresham 
Hillsboro 
Lincoln City 
Milwaukie 
Oregon City 
Portland 
Salem 
seaside 
Tigard 
Tillamook 
Waldport 

J. W. Copeland Yards 
Albany 
Ashland 
Bend 

Burns | 
Corvallis 


Grants Pass 

Gresham 

Hillsboro 

Klamath Falls 

Madras 

McMinnville 

Medford 

Molalla 

Oregon City 

Portland 
4204 N.E. Clackamas 
10279 N.E. Sandy Blvd. 
9450 S.E. Foster Road 
119 S.E. Main St. 

Prineville 

Redmond 

Riddle 

Sheridan 

Silverton 

Springfield 

St. Helens 


PENNSYLVANIA 
Grossman's 
Reading 
Scranton 

Lowe's 

New Castle 
Moore's Super Stores 
Allentown 

Camp Hill 
Chambersburg 
Cleona 
Williamsport 
Wolf Supply Co. 
Gettysburg 
Manchester 
usce 

Yo 


Lumberyard inc. 
Chambersburg 
Wickes Lumber 
Ephrata 
Greensburg 
Northumberland 
Saegertown 
Wilkes-Barre 


RHODE ISLAND 
Grossman's 
North Kingstown 
Woonsocket 


SOUTH CAROLINA 
Lowe’ 


$ 
Charleston Heights 
Greenville 
Wickes Lumber 
Anderson 
Columbia 
Conway 
Florence 
Greenville 
Greenwood 
North Charleston 
Orangeburg 
Rock Hill 
Seneca 
Spartanbur 
Timmonsville 

W. Charleston 


SEUTE DAKOTA 
Fullerton Lumber 
Armour 

Burke 

Colome 

Corsica 

Emery 

Irene 

Kimball 

Lemmon 

Miller 

Mitchell 

Mt. Vernon 
Plankinton 
Platte 

Scotland 

Tyndall 
Vermillion 
Wessington Springs 
ihe e afl 

Yankto 

Great Plains Supply 
Alcester 


Arlington 
Beresford 
Bridgewater 
Brookings 
Canton 


Flandreau 
Gary 

Hayti 

Lake Norden 
Lemmon 
Lennox 
Nunda 
Wakonda 
United Building Centers 
Aberdeen 
Avon 


Clear Lake 
De Smet 
Doland 
Groton 
Hitchcock 
Hoven 

Lake Andes 
Lake Preston 
Langford 
Miller 
Parkston 
Ramona 
Redfield 
Springfield 
Wagner 
Watertown 
Webster 
Wessington 
Yankton 


TENNESSEE 
Lowe's 

Bristol 
Chattanooga 
Kingsport 
Knoxville 
Nashville 
Wickes Lumber 
Jackson 
Murfreesboro 


TEXAS 


Foxworth-Galbraith Lumber Co. 


Alpine 
Ballinger 
Balmorhea 
Bonham 
Borger 
Carrollton 
Clarendon 
Commerce 
Cooper 
Denton 
Dumas 
Eldorado 
Electra 
Greenville 
Hereford 
Howe 
Kermit 
Marfa 
McKinne 
Mount Pleasant 
Nocona 
Ozona 
Paris 
Pecos 
Pilot Point 
Plainview 
Ralls 
Saint Jo 
Sherman 
Sonora 
Spearman 
Stinnett 


Sulphur Springs 
Whitesboro 
Winnsboro 
Winters 

Long Bell 
Amarillo 


Plainview 
Witchita Falls 
Wickes Lumber 
Alvin 
Georgetown 
Grapevine 

New Braunfels 
Tyler 


UTAH 
Bestway Bidg. Centers 
Layton 


Ogden 
Provo 
Tooele 


VERMONT 
Grossman's 
Brattleboro 
Montpelier 
Rutland 
Winooski 


VIRGINIA 
Hechinger 
Alexandria 
Falls Church 
Lowe's 
Charlottesville 
Newport-News 
Norfolk 
Richmond 
715 E. Seventh Rd. 
2201 Dabney Rd. 
Roanoke 
Staunton 
Suffolk 
Vienna 
Woodbridge 
Moore's Super Stores 
Chesapeake 
Lynchbur. 
Newport-News 
Petersburg 
Richmond 
Roanoke 
Verona 
Winchester 
Wickes Lumber 
Danville 
Petersburg 


WASHINGTON 
Bestway Bidg. Centers 
Auburn 

Bellevue 
Ellensburg 
Enumclaw 

Gig Harbor 

Moses Lake 
Opportunity 
Prosser 

Spokane 
Sunnyside 
oo 

Yakim 

Ч гете РЕ National 
Kennewick 
Spokane 

Ernst Hardware 
Aurora Village 
Ballard 

Bellevue 

Burien 

Everett 

Longview 
Northgate 
Olympia 

Renton 

Seattle 

Tacoma 
University Village 
Westwood Village 
J. W. Copeland Yards 
Arlington 
Anacortes 

Blaine 

Camas 

Everson 

Ferndale 

Kelso 

Lyden 

Mabton 

Mt. Vernon 


IMPROVE YOUR HOME 


Oak Harbor 
Olympia 
Pasco 
Prosser 
Puyallup 
Seattle 
Toppenish 
Woodland 


WASHINGTON, D.C. 
Hechinger 

15th and H. Sts. 
5925 Georgia Ave. 
4555 Wisconsin Ave. 
1905 Nicholas Ave. 


WEST VIRGINIA 
Lowe's 

Charleston 

Huntington 

Oak Hi 

Princeton 

Moore's Super Stores 

Charleston 

Dunbar 

Wheeling 


WISCONSIN 
Fullerton Lumber 
Arcadia 

Beaver Dam 
Ellsworth 

Monroe 
Neillsville 

Ripon 

Waupaca 


Wausau - 

United Building Centers 
Berlin 

Bloomer 

oi ti Falls 


Cornell 

Durand 
Edgerton 
Greenwood 

Jim Falls 
Lacrosse 

Loyal 

Madison 
Marshfield 
Menomonie 
New Auburn 
Owen 
Platteville 
Richland Center 
Spencer 
Stanley 

Strum 
Watertown 
Wickes Lumber 
Beloit 

Eau Claire 
Elkhorn 

Forest Junction (Appleton) 


WYOMING 
Foster Lumber Company 
Casper 
Cheyenne 
Glenrock 
Green River 
Lander 
Newcastle. 
Rawlins 
Rock Springs 
Saratoga 
Wheatland 
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Five Tools That Make Home-Improvement Chores Easier 


Heavy-duty rough-surface paintbrush is claimed 
to be up to 100-percent faster than conventional 
brushes or rollers on shingle, shake, brick, stucco, 
cinder block, and other rough surfaces. The Ruff- 


Here’s a painting pad designed for hard-to-get-at 
surfaces. The four-by-seven-inch pad is mounted 
on a pivoted handle that keeps it parallel to the 
work surface to insure even application. It can be 
used on siding, shingles, gables, and general ex- 
terior work. Pads are easy to replace. $2.49. E Z 
Painter Corp., 45051 S. lowa, Milwaukee 53207. 


Mila. 
x. 
хаб | 


Rider's patented groove edge reaches under double- 
course shingles and into raked mortar joints, cracks, 
and crevices in masonry construction, to speed up 
painting. Made by H & G Industries, Belleville, N.J. 


Do-it-yourself pasting kit gets the paste on the 
wallpaper instead of on you. The unit is designed 
for use with fabric-backed wall coverings and elimi- 
nates brushes. The Paste-Well automatically applies 
a thin, even coat of adhesive as the strips are pulled 
through. Special squeegee is included in each kit. 
$2.89. Paste-Well Corp., San Gabriel, Calif. 91778. 


Compact 14-inch heavy-duty drill that sells for less 
than $30 has just been announced by Black & 
Decker. It operates at a slow 550-r.p.m., making it 
ideal for the bigger jobs around your house. The 
drill has a triple reduction gear that gives it tre- 
mendous twisting power to bore holes through a 
wide variety of tough materials such as concrete, 
glass, and plastic. Weight of the drill is only four 
pounds, and there's a side handle for better control. 
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Electronic control is featured in Thor's new ''900" 
Line of ball-bearing variable-speed electric drills. 
An electronic selector for speed is a part of the 
drills' fingertip action, operated in trigger fashion. 
You determine drill speed by the amount of pres- 
sure you apply to the trigger mechanism. Speed 
range of the 14-inch model (above), for instance, 
varies from O to 2,200 r.p.m. There are also 14- 
inch and 3&-inch (regular and deluxe) models. 


; Shutters: Will Electronics Take Over? 


у. = at iti [ Et ГА | n } if Т [ "^ p | 


gerously high vli for 5 за эй TN 

But other, more efficient blackout de- 
vices may be developed. You’d need a 
plate made of a substance that is opaque 
until a small current is run through it. 
Then the plate turns transparent. When 
the current stops, the plate turns black 
again. (Substances with this property 
are being studied and tested now.) A de- 
vice like this would make an ideal cam- 
era shutter. 

Continuously variable speeds. That’s an- 
other interesting feature of some electron- 
ic shutters. You can have an infinite 
number of speeds available between the 
shutter’s fastest and slowest limits. 

Using one of these shutters is like set- 
ting the rheostat of a dimmer light switch 


to get just the level of illumination you | 
want, or adjusting a thermostat for pre- | 


cisely the room temperature that feels 
best. 
The electronic circuits respond so fast 


they make it possible to control flash ex- | 


posure automatically by reading the light 


reflected back from the subject during — 


the flashbulb’s peak (or even during the 
much briefer “blink” of a speed light). 
We've already got some equipment that 
will do this, and chances are there'll be 
alot more. Saying farewell to guide num- 
bers and flash-exposure computations 
would be a blessing. 

Another thing electronic shutters do 
very nicely is team up with a light-sen- 
sitive photo cell for automatic exposure 
control. Some very neat, efficient cir- 
cuits have been worked out, providing 
camera designers with a useful alternate 
to the various older methods of achieving 
the same end. 

What all this adds up to, I believe, is 
that electronic shutters are definitely here 
to stay —and to grow in importance. They 
oifer a number of real advantages, and 
more and more cameras in a wide price 


range are going to include electronic 


shutter control. 

In the meantime, there's no need to 
feel inferior if the shutter on your camera 
isn't electronically controlled. Mechan- 
ical shutters are far from obsolete, and 
they have one advantage I haven't men- 
tioned yet—you never need to worry about 
replacing the battery! Gs) 


Now,a 
Kodak 
arousel 
Projector 
that focuses 
, your: slides. 


Introducing the new KODAK | 
CAROUSEL 850 Projector. You focus 
the first slide. The “850” carries on 


- from there... keeps each slide in 
| perfect focus automatically! 


No more focusing during the show. . 


< No “focus drift.” No blur. You 
simply sit back and enjoy sharp 
_ pictures— slide after slide. 


The Корак CAROUSEL 850 Projec tor, 


with both remote and automatic 


* slide changing. from less than $170. 


KODAK CAROUSEL PROJECTORS— 


AS DEPENDABLE AS GRAVITY 


qe ree, 
EC o ro 
a s "I 
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SCORE BACK OF PAPER 
— же, 


i» 
ui 


SHORT CUTS AND TIPS 


FROM PS READERS 


— " i £c. SME ABRASIVE 
CLASSIS Р ET : T j PAPER 

il s - | | i | Ё. 4 P ы AED | CONTACT- 
4X 'PLYWD %4"PINE Уд" 1*8" PINE L АР CEMENTED 


Make your own abrasive sticks for tricky situations 


You can make a set of disposable abrasive 
sticks, of varying contours and grits, that 
will enable vou to do clean, precise finish- 
ing on those hard-to-get-at spots. Outline 
and cut several pieces of wood in the shape 
of a file (with handle). Use 14” plywood 


“ROLE PUNCHED 
SAN ES or 


eM 
ECC a 


Getting a tool hot Sidi for hardening 
can be a problem due to heat loss. Here's 
an easy way to do it: Punch a hole in the 
side of a small tin can near the bottom. 
Make a few turns with stiff wire around the 
can, and clamp the ends in a vise. Insert 
the tool through the hole, and heat it with 
a propane torch from the open end. 

ROBERT RUBNER, NYC. 
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for the flat ones; shape 34” pine for special 
jobs. Cut sandpaper (scrap pieces do fine) 
a bit oversize and attach to the sticks with 
adhesive. When dry, trim edges with a 
sharp knife or razor blade. 

Б. САРОТОЗТО, Greenlawn, N. Y. 


Allen wrench frees chucks the easy way 


Many power-drill accessories are fastened | 
directly to the threaded output shaft on the 
drill. To use them, the chuck must first be 
removed. Next time you have a frozen 
chuck, try this simple trick: Clamp a 3/16” 
or 14” Allen wrench in the chuck and you'll 
have the leverage you need to break loose 
the tightest of chucks. 

F. GREENWALD, Western Springs, Ill. 


Tolly Serves Up a ''Sandwich" Hull 
Continued from page 110] 

Four to choose from. Using the new 
Pli-cor technique, Tollycraft makes run- 
abouts and cabin cruisers, in lengths of 
17, 20, 23, and 27 feet. The first three 
are powered by OMC outdrives. The 27- 
footers are powered by twin or single 
Chrysler inboard engines. 


Two boats were waiting for us at a dock 


in the river. One was a 20-foot runabout 
powered by a 120-hp. OMC outdrive; the 


other, a 23-foot cabin cruiser powered by | 


a 185-hp. OMC outdrive. 

We took off into the waters of the 
Columbia to see how these hulls per- 
formed. Due to a heavy snow melt in the 
Cascade Range, the mighty Columbia 
River was even more impressive than 
usual. Running fast and some 15 feet 
higher than its normal level, it was carry- 
ing a heavy load of debris from the wild 
country upriver. As we pushed the throt- 
tles forward, it was good to remember the 
toughness of the hulls beneath us. 

Both of these hulls have the same basic 
configuration: an 18-degree deep V at the 
transom, with four longitudinal stabiliz- 
ers. Speed and maneuverability were all 
one might expect of an adequately pow- 
ered deep-V hull. Both boats were excep- 
tionally quiet in operation. This was due 
partly to the sound-deadening qualities of 
the hull, and partly to the rubber-suspen- 
sion mounting system of the OMC out- 


drive engines. And, even though both — 


power units were freshly installed, with 


zero hours running time when we began | 


our test, they performed perfectly at full 
throttle, idle, and in acceleration. 


We nosed up on a sandy beach on the | 
Oregon side of the Columbia, utilizing all © 


of the 75-degree electric-power tilt of the 


outdrive unit. There was nothing to it. | 


We simply drove the 23-foot cruiser right 
onto the beach, with the outdrive lifting 
during the final moments. When we were 
ready to go, we lowered it again slightly 
and powered ourselves off with nary a 
shove or a wet foot. 


We successfully avoided all the dead- | 


heads floating down the Columbia, so the 
.98 bullet remained our only genuine test 
of the toughness of the Pli-cor hull. How- 
ever, I’m convinced Tolly’s tough sand- 
wich is a comforting thing to have be- 


tween yourself and the water. | 


GRAY 


SIH AS г Е ft 


METAL SEALANT | 


They're 3 DOW CORNING" 
Silicone Rubber Sealers 
that repair, seal, insulate 
and waterproof. 


These are the tough sealers like those 
developed by Dow Corning to help keep 
Gemini spacecraft in orbit. They'll stand - 
up to extreme heat and cold. They're . 
all silicone rubber. Guaranteed for 10 
years against shrinking or cracking. | 


There's no guessing about which one to 

use. The color tells you which sealer 
does the job best. And even if you're “all 
thumbs", you'll find Dow Corning sealers 
give you a professional-looking job. 


You'l find lots of new uses for these 
sealers. Pick up some at your hardware, 
paint supply or specialty store. They cost 
a little more than non-silicone sealers. 
But they're worth it. 

CLEAR SEALER 
METAL SEALANT 


(Aluminum) 


GLASS CAULK 
(Black) 


| DOW CORNING 


Consumer Products Division 
Midland, Michigan 48640 po Tm 
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DURO-PLASTIC's new Quick Set 
E-POX-E® Glue, the world's strong- 
est, now dries in just 1 hour. Every- = 
body else's takes 4. What'll we do 
with those 3 extra hours? 


"d ра PERFORMANCE DEn, 


S Good Housekeepin 


; = 
en, GUARANTEES " 
WENT 


op reruwp I0 С" 


WOODHILL - 


CHEMICAL CORPORATION 
CLEVELAND, OHIO 44128 


Be Your Own Boss 


New Business Opportunity 


FILING SAWS 


Ф Start a steady repeat CASH business 


in your basement or garage. Earn 
$3 to $6 an hour in your spare- 
мы time! Excellent profits in saw 
” sharpening business! Auto- 
matic Foley Saw Filer, easy 
to operate, files combina- 
tion saws, hand, band, 
and circular saws. No ех- 
perience needed, C. 
Deibert wrote us: "Since 
I got my Foley Filer 5 
_ years apo, have aver- 
A o TM aged 415 saws each day 
|Í since I started.' 
Every saw you sharpen 
^ + brings you more cus- 
" tomers, '"Irented a two-car garage 
(^ and have all the work I can do," 
writes Charles H. Smith. 


FREE BOOK 


я 1 Shows How fo Start 
Fact filled baakit tells you how to start a sparetime business 
immediately; how to get new business, how to advertise. Rush 
on E n now; get "Money Making Facts" and details | 

азу Payment Plan. No Salesman will call. ! 


ï FOLEY MANUFACTURING CO. 

919-7 Foley Bldg., Minneapolis 18, Minn. 
| Send FREE BOOK—"Money Making Facts", 
y and Time Payment Plan. 


[^ Name 


Address 
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The Computer Revolution Wants You 
[Continued from page 88] 
forces technical schools, or completed 
correspondence courses. 

A Univac spokesman told POPULAR 
SCIENCE that his company hires many 
men with similar backgrounds, but it also 
recruits men who have been TV and radio 
repairmen. Both IBM and Univac say 
that there is an abundance of radio hams 
among customer engineers. 'lhey're in- 
terested in the man who has an inherent 
interest in electronics like those who 
build electronic kits as a hobby. 

Age no barrier. The minimum age for 
the job is about 19, but most candidates 
are in their early 20s. Age, however, is 


| no barrier, the computer companies say. 
| Univac says it has particular success with 


retired servicemen, especially those who 
had training in radar or electronics. 

It takes about 12 to 18 months for a 
customer engineer to reach full journey- 


| man status. Pay starts at about $110 per 


week. Experienced customer engineers 
earn more than $210 a week. All of the 
computer makers promote from within, 
so many customer engineers advance to 
managerial rank. 

The most basic hands-on job in the 
computer industry is in the operation of 
the machines. Computer operators need 
not be highly skilled. Salaries vary— 
$200 to $750 a month. But by feeding 


programs into the computer and learning © 


how the machine does its problem-solving 
job, operators can quickly qualify for 
more advanced jobs. 

In fact operator’s jobs are the best 
way to break into a programer job. Pro- 
gramers are perhaps the most urgently 
needed of all the trained people necessary 
to operate a computer. While college 
graduates have the best crack at the job, 
anybody who has a good analytical mind 
can become a programer. 

Walter Johnson, a vice-president of 
Computer Usage, one of the largest inde- 
pendent companies in the country that 
supplies computer analysis and program- 
ing to manufacturers, says that program- 
ing is especially appealing to people who 
like math and physics. “People who enjoy 


| chess and crossword puzzles are prime 


candidates for us," he adds. 
Dr. Paul S. Herwitz, director of pro- 
graming resources for IBM, says his com- 


| = 


The Computer Revolution Wants You 


pany is hiring more inexperienced pro- 
gramers today than those who have had 
previous training as programers. He says 
that about 200,000 programers will be 
needed throughout the industry in the 
next three years. He adds that IBM 
only hires college graduates for program- 
er training, but “‘there are a lot of people 
in the field—about 40 percent—without 
college degrees." 

Johnson says programing is the only 
profession today that a person who has 
gone no further than high school can 
enter. Few colleges offer programing 
courses, so college grads frequently have 
to learn the subject in the same schools 
high-school grads can attend. 

Programing is also something you can 
learn while working. Computer Usage 
has developed a home-study course that 


FA57 
$5.95 


Advertised 
Consumer 
Price 


‚.. Buy Plumb tools 
with fiber-glass handles 
guaranteed not to break, 
bend or collapse in normal use 


BUY THE BEST... BUY PLUMB. s 


FAYETTE R. 


PLUMB, INCORPORATED è 


enables you to learn programing and 
step into a job upon completing it. 
Other schools offering home-study 
courses that prepare you for programing 
include the RCA Institutes, De Vry 
Technical Institute, LaSalle Extension 
University, and International Corre- 
spondence Schools. The University of 
Pennsylvania Extension Service offers a 
correspondence course in programing. 
Programers have the greatest oppor- 
tunity to earn the big salaries paid in the 
computer industry. Startıng salaries for 
programers range upward from about 
$7,000 annually. There are opportunities, 
however, to earn upwards of $20,000 a 
year as you progress and become more 
skilled. The only way to find out about 
the opportunities is to join thè computer 
revolution. 


You'll get a break 
because the 
handle won't 
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PHILADELPHIA, PA. 19137 


Homemade Sharpener for Home-Improvement Tools 


[Continued from page 146] 


on their shafts. With the belt over them, 
in any manner, they snap instantly into 
line when power is turned on. This 
also means that no oil holes are necessary. 
The pulleys can be slipped to one side, 
with the belt on or off, to lubricate the 
shafts. 

Making the pulleys. Drill three 5$" holes 
in the hardwood for the pulleys and trim 
them to specified thickness. Now press 
the 14”-by-114” bronze bushings in the 
holes for the idler pulleys. Turn the pul- 
leys with about l4" crown in the center— 
that is, 1%” higher than the sides. If you 
do not have a wood lathe, the pulleys can 
be turned on the radial-arm motor shaft. 
If the shaft is only 114” long, add a %”- 
by-14” extension to let you use it for 
wood turning. The drive pulley, which is 
not as wide as the idlers, can be turned 
right on the motor shaft. Touch the drive 
pulley lightly with belt dressing to in- 
crease drive friction. 

Grinder with its own motor. Construction 
is the same as for the radial-saw setup, 
but the 1"-by-2" strip on the base is 
omitted. 'The strip serves only to lock 
the unit to the saw slot. 

Mount your motor on a piece of 934" 
stock and hinge this platform to the work- 
bench top. Drill a hole in the back edge 
of the motor base and install a !4"-by-3" 
carriage bolt with two nuts and washers. 
'This serves as an adjustable belt tighten- 
er. To absorb vibration, it's a good idea 
to place a rubber crutch tip over the car- 
riage-bolt head. 

For this setup, make the drive pulley 
almost double the diameter of the pulley 
used in the radial-arm-saw rig, about 31⁄4.” 
The radial-saw motor turns up twice as 
fast as the ordinary motor, and requires 
the smaller drive pulley for proper belt 
speed. 

Use a 14” shaft coupling as the core of 
the drive pulley. It is about 94" in its out- 
side dimension, so drill the hole in the 
pulley material 34". Next, drill a 5/16" 
hole near the edge of the pulley circum- 
ference to the pulley center. Press the 
shaft coupling inside the 34" hole, lining 
up a screw hole with the pulley hole. A 
3" -long, 14-20 Allen setscrew is inserted 
in the hole and shaft coupling to lock the 
pulley in place on the motor shaft. 'l'o 
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Knives can be sharpened to keenest cutting edge 
with one pass in each direction. Knife is placed 
in notch of the sharpening jig and drawn lightly 
across belt. Jig location determines bevel angle. 


adjust the belt to track against the back- 
ing plate, loosen this screw. 

Bench assembly is simplified by clamp- 
ing the unit in place, and adjusting the 
motor by hand until it drives the belt over 
the backing plate. When adjusted, mark 
for the fastening holes and attach. 

Where to get the parts. The bronze 
bushings used were purchased at Sears 
and can also be bought at machine shops. 
The machine is designed for use with 
l'-by-44" abrasive belts. If they are not 
available locally, you can order them 
from the Belsaw Machinery Co., 3251 
Field Bldg., Kansas City, Mo., in coarse, 
medium, and fine grits. 

Here are some final tips. The sections 
of 35" pipe are all fastened with 38” pipe 
clips. The last step is to fasten the clips 
to the pipe with epoxy glue. With the ta- 
ble in place, adjust until the belt is flat 
against the backing plate. Remove the 
clips, one at a time and apply the 
epoxy. For added convenience, epoxy 
the Allen wrenches in place in the up- 
right and table-tilt Allen setscrews. It 
saves you searching for wrenches. UH 
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JM v Xx Instal! wall panels with 
d p a ed A Ae DAP Panel and Drywall Ad- 
ico EIE 2 hesive. Saves time and 
trouble. Eliminates nails 
.. bonds wood paneling 
and wallboard to studs or 
directly to walls. Water- 

proof. Super-tough grip. 


Caulk with DAP Latex be- 
fore you paint with latex. 
DAP Latex Caulk assures a 
longer lasting, better look- 
ing paint job. Won't stain, 
blush or bleed through any 
— лит paint. Goes on easier, 
ETES takes paint faster. 


Reglue furniture with 
DURATITE® White Glue. 
Makes a tight, clear bond 
you can depend on. Handy 
for mounting photographs, 
mending leather, repairing 
cabinets. Squeeze- -easy 
plastic bottle. 


Finish floors with Indo- 

E. POT | thane Polyurethane Clear 
ee: ” ж I o Wood Finish. Outlasts con- 

3 E . ventional varnishes 2 to 1. 
Never needs waxing. So 
$ „ош о E ч = V Ue ecu oo tough it resists scuffs. Use 
5019 at leading hardware, building — о iud oe it inside or outside. Gloss 
supply, paint and specialty stores. — — = n or satin finish. 


Wes. 


DAP INC., DAYTON, OHIO 45401. SUBSIDIARY OF Atbugh Sac. 
HIGH SPEED | | ЭУлусс{ 
DRILL BIT MIX Now Possible To 
ДО 2s 5250 ^»: postace Shrink Hemorrhoids 


A fabulous buy. You get 40 assorted, American made high 


oar cue d ge. Also 40 ne suce Wire Gates Dal sean And Promptly Stop Itching, 
to 80 for only $3.95 - i d 
"У CONSUMER BARGAIN CO. Relieve Pain In Most Cases. 


Dept. PS-5, 15 Matthew St., Farmingdale, N. Y. 


— Science has found a medication with 
Bill Problems "э {Һе ability, in most cases—to relieve 
CAN’T MAKE ENDS MEET * || pain, itching and shrink hemorrhoids. 


NOBODY REFUSED UP TO $10,00000 | In case after case doctors proved, 


= POOR CREDIT, No Trouble. NOT A LOAN CO. s while gently relievin ain. actual re- 

m send Your Name for FREE APPLICATION в dag - t ү ]: v? i | 2 те 

= AUTOMATIC AOLEPTANDE н Dept. 97 Ж uction 00 place. Ihe secret is Prep- 

ш ocasset Ave., Providence, К. І. or 8 aration * It al | Irrita! 

& 318 Broadway Blvd., Reno, Nevada в 3 каз soothes irritated 
EO E, oo tissues and helps prevent further in- 
When Writing to Advertisers fection. Just ask for Preparation H 
Please Mention Popular Science Ointment or Suppositories. 


"xs HEAVY DUTY-ARC WELDER 222 


New Advanced Model 110 Volt Arc Welder. You cannot buy a better welder anywhere WY 
at this low price. NO EXPERIENCE NEEDED. With our easy-to-understand welding 
book, anyone can braze, solder, and weid any metal, even aluminum. NOTHING ELSE 
TO BUY. Comes complete, with rod- holder, helmet, ground clamp, generous supply of 
1/16" and 15“ welding rods, !4" carbons, flux and a special twin carbon torch which 
generates over 11,000 degrees heat for cutting or bending steel. FREE. If you order now we will send you free an 
extra $2.00 supply of rods, flux, solder, and a pair of à gres LIFE TIME GUARANTEE. Never a repair charge for 
parts or labor. MONEY BACK GUARANTEE. Try it for 10 days. If not completely satisfied, we will immediately re- 
fund your ee en ont as question. 
SEND ONLY $2 and when delivered pay postman $16.95 plus postage, or send full price $18.95 and we pay post- 
age. (Remember: Order immediately for your free bonus gift of rods, solder, flux, and gloves.) 


BP I EPA Order direct from factory: NATIONAL ELECTRIC, Dept. PS-9, DELRAY, FLORIDA 


FOUR-WAY 
BEST LOW COST 
ARC WELDER 


YOU CAN BUY 
95 


Complete 


wETD. BRAZE, SOLDER, CUT. Topsin performance and 
value, Ideal gift, educational, profitable, enjoyable. No exper- 
jence. needed. Use lg" welding rods and АШ carbons to make or 
repair auto bodies, fenders, trailers, boats, toys, furniture, farm 
equipment, garden tools, anything of metal, even aluminum. Op- 
ertia on 110 V. line. Produces to 11 000°. Complete ready to use 
WORLD'S GREATEST WELDER VALUE. BRAND N EW. 
YOU. CAN PAY MORE BUT YOU CAN'T GET A BETTER 
LOW COST WELDER. Over 500,000 in use by home owners, 
farmers, hobbyists and mechanics. 5 YEAR UNCONDITIONAL 
GUARANTEE. Simply return. We will repair or replace and 
ship free of charge. You Get: FULL FACE SHIELD, heavy 
metal cabinct, ground clamp, 12 ft. heavy cables, SPECIAL 
combination earbon are torch & rod holder, carbons, welding and 
‘brazing rods, flux, solder, welding manual ORDER TODAY 
ON !0-DAY UNCONDITIONAL MONEY BACK TRIAL. 
SEND ONLY $2. 00 and pay $16.95 plus C.O.D. 
charges on delivery, 
or send only $18.95 for postpaid shipment in U.S.A. 


FREE Order from this ad & receive extra FREE 


$2.00 gift of rods, flux and solder. 


FOUR-WAY WELDER £0, 


1810 South Federal St., Dept. R3-J, Chicago, Illinois 60616 


EW CATALOG т WOODWORKER 


| Just like having a warehouse in your living room! Complete | 


Catalog for Home Craftsman or Handyman. Imported Woods, 

| Veneers, Tools, Hardware, Lamp Parts, 
Legs, Top Quality Kiln Dried Woods, Kits 
and other hard to find items. All at BAR- 
GAIN PRICES. Only 35c ppd. 


KAY-KRAFT MILLS 


602 North 1st St., Dept PS-8 
Vincennes, Indiana 47591 


Not To Be Confused With Imitation Low $5, 95: vu 


Plastic Models Selling For Less? Price 
22 Cal. Blank Cart. 8 Shot Revolver 


No Permit Required 
Imported from ITALY 


“BLACK VENDETTA” 


Latest model, not a toy. Gun is of solid steel construc- 
tion. Lightweight and erfectly balanced. Fires 8 
rounds in 2 seconds! Double or single action. Precision crafted, 51/2 
inches loni. Ideal for stage, sporting events, boating, protection. 
Revolver $5.02». mente. leather holster $2.25. Send cash, check or 
M.O. apd save С.О -00 deposit with С.О. ^ ү 10036 


‚р. $ 
BIG TH3EE ENT INC.. Dent. "PS, 1109 Sixth Ave., New York, N. Y. 10036 


How can UNIMAT be exciting 
if it bores: Simple. It also mills, drills, grinds, 


polishes and more. That' 5 UNIMAT, 
a miniature machine shop that oper- 
ates both as a precision lathe and 
multi-functional tool on metal, plas- 
tic and wood. Converts in just sec- 
onds. Only 17" long, UNIMAT has 
satisfied thousands of exacting hob- 
bvists with its versatility and tool- 
room accuracy (up to .0005"), 
Performs like costly big equipment 
| while taking up a minimum of space. 
No prior experience is necessary to use this valuable tool. 
The basic unit plus pe of extras sells for $139.50. Send 
for free literature, _ or $1.00 and get the whole story in 
‘Miniature Machining | Techniques”! a 40-page 
photo-packed manual | à 

Write: American- 4 
Edelstaal, Inc., Dept. 
11-17, 550 Broadway, 
New York, X.Y. 10013. 
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splitters, 


Wire Your Home for TV and Stereo 
[Continued from page 165] 
tions. The resulting eight signal outputs 
are fed to wall-mounted outlets. 'The 
incidentally, are trouble-free, 
passive devices, and can be mounted with- 
in the walls along with the trunk lines. 

Wall outlets. You can select from a 
wide variety of outlet configurations; 
most snap into standard GEM outlet 
boxes; a few can be bought with clip-on 
mounts for fast installation through wall- 
board. 

Our typical system uses zero-loss, 75- 
ohm, coax outlets. From the front they 
look like conventional AC outlet plates 
equipped with surface-mount screw-on fit- 
tings instead of prong slots. A short 
length of coax cable and a 75- to 300- 
ohm matching transformer connect each 
outlet to the nearest receiver. The match- 
ing transformer is usually required since 
most TV and FM antenna terminals are 
designed with 300-ohm input impedances. 

An alternate way of accomplishing the 
same thing is to install outlet plates 
equipped with built-in matching trans- 
formers; you then connect the receivers to 
the outlets with ordinary 300-ohm twin- 


| lead. The relatively short cable runs re- 
| quired here probably won't harm the sig- 


nal appreciably. 

VHF/UHF splitter. If your TV sets are 
equipped for both UHF and VHF recep- 
tion, youlll need matching transformers 
that include built-in VHF/UHF splitter 
circuits. These splitter circuits unscram- 
ble the blended signals carried by the 
trunk lines, and produce individual VHF 
and UHF outputs that go to the appro- 
priate terminals on your sets. 

We've discussed the various system 
components in general terms. However, a 
wide range of distribution devices are 
avallable for specific installations from 
the following manufacturers: 

Blonder-Tongue Laboratories, 9 Alling 
St., Newark, N.J. 

Channel-Master Corp., Ellenville, N.Y. 

Finco, Inc., 34 W. Interstate, Bedford, 
Ohio. 

Jerrold Electronics Corp., 15th and Le- 
high Ave., Philadelphia. 

JFD Electronic Corp., 15th Ave. and 
62 St., Brooklyn, N.Y. 

Wineguard Co., 3000 Kirkwood, Bur- 
lington, Iowa. 


Here's Ford's First Electric 
[Continued from page 107] 
car, thus lengthening the time between 
charges. 

Ten-inch wheels are used, and the rear 
ones are driven by swinging half-shafts 
with inboard universal joints incorpo- 
rated in the bores of the output gears— 
an idea borrowed from Fiat. Outer U 
joints are rubber doughnuts. There are 
hydraulic drum brakes, and steering is by 
quadrant and pinion. 

We're off! Let's get in the Comuta for 
a ride. The bucket seats fold you up in a 
knees-under-chin posture to save space, 
but they're not uncomfortable. On the 
dash is a forward-neutral-reverse flip 
switch, a 0-60-m.p.h. speedo, a “power-on” 
indicator light, and a thermal voltmeter 
showing the state of battery charge. 

There's a brake pedal, and a throttle 
that serves as accelerator, clutch, and 
gearshift. As in an automatic, in fact. 
On the floor you find the heat-control 
stalk sprouting from a quadrant, and a 
battery-isolator switch under the seat. 

You turn the “ignition” key and a dis- 
tant whine starts up. "That's the cooling 
blower. Flick the dashboard switch to 
"forward" and a contact clicks behind 
you. Ease down the throttle and you're 
rolling gently. 

Now you notice a faint low-pitched 
hum. It comes from the control equip- 
ment that radiates the pulses as electro- 
mechanical vibrations. 

Press down farther, and the little car 
thrusts ahead. As speed increases, the 
hum climbs the scale to a whistle with 
rising pulse frequency. Just before 20 
m.p.h. comes the clonk of a contactor that 
bypasses the thyristors, and the whistle 
Stops. 


With a heavy foot you're up to 30 | 


m.p.h. in 14 seconds, not bad for only 10 
horses. Electric motors give plenty of 
low-down torque. 

Apply the brakes and the motors free- 


wheel as you slow down, consuming no 


current. Flip to reverse and another 
clonk, then the humming. It's as simple 
as that. 

British Ford has built two of these 
vehicles. A chassis is being shipped to 
Ford in Detroit as a workhorse for their 
sodium-sulfur batteries. ‘These should 
stretch the range to 200 miles. [15] 


Briggs & Stratton — Clinton 


New Gas Engine Sale 


Never before and perhaps never again—this offer of brand new 
genuine Clinton and Briggs & Stratton engines including 1 yr. 
factory warranty a? less than cost. Perfect power for fo-carts, scooters, 
tractors, Mowers, generators, pumps. sprayers, etc. We bailed out 


З big factories who needed cash and the savings are yours while 
Act fast. 


quaniies last. 


Clinton 2,2 - hp. 
Mdl. 500-——Ke-coil 
starter Std. 5& shaft 
w. keyway—- ready 
Е. гісе 
Special 
(len 1002) 


Briggs & Stratton 
215 hp, Mdi. S110 
Hope start, std. 5% 
shaft w. keyway. 
ripas 4 cycle pow: 

Reg. price 
$49. BO Spec. (item 


1518 $34.50 


2 for .... $67.50 
6 for ....$199.50 


Briggs & Stratton 53/4 
h Mdi. 143302. 


Recoil start. Std. 1" 
shaft w. keyway, and 
adjustable fovernor—a 


Same engine with rugged big engine ready 


12 vw. elec. start ackle any job. 

and battery Rog кү rice ¥ .. 692.60 
charging Snecial 69 .95 
( item $89 95 (item 1059) .. 

1571) М 2 for $135.00 6 for $375.00 


23/4 h.p. Clinton—34.95 


Model 400, rugged 4 cycle model. 


EUM. E td. shaf cylinder 
Ope start " std. shaft 

Item 1107 ........... 34. 95 
2. BOF 4 gd лаша ыя кулаа 67.50 


31/2 h.p. Clinton —39. 95 


A big engine with big dp Mod- 


el 404, 4 cycle, rope start 324" std. 
shaft. Industrial ball- 

bearing engine, нет 404 39. 95 
OE: а аот Ua CE 77.50 


| Remember these: engines are absolutely perfect and к ЖИЕ апа 


Order now while 
Factories—we buy new engines. 


STANDARD DIAL PHONES WITH BELL 


Bell System late model dial phones same 
аз used by all telephone companies, Ideal as 
extensions ОП any svsten Калу то connect, 
Several may be connected on one line, Easily 
modified for private inter-com system. Cost 
$40.00 new—guaranteed excellent 


under factory warranty. Money back guarantee 
Stocks are complete, 


condition. 
ITEM 855 NC, Wt. 8 Ibs. .............. $7.45 
TRUCK OR BOAT 
WINCH 2000 = 

A powerful, compact winch which 
installs easily even in limited 
space. Works with any 12, 24 or 52 
volt system. Reverses under power 
—positive brake holds load. Drip 
proof cover. Remote control if 
desired. Drum holds 100 ft. of 14% 
cable. Speed 20 ft. per minute, A 
terrife winch at an economy price. 
Item 1262 i 
ЛЕ, ТЕ асаалаа $69.50 


Only Everlite 


è Charges 6 batteries 
е Charges З times faster 
* Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 


Plugs into any 115V. outlet. Guar. 
for one year. Send $6.95 
plus .65 for shipping— 


MASTER MECHANIC MFG. CO., Dept. 


$42.95 ^  — 
6 Model 75 
B-97 : Паспа ЕЎ 


Southern Customers Write to Dept. B-97, Вох 65, Sarasota, Florida 
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enj M d the charm, 


Dna, & are of a real 


33 So Easy To Install fawn 
ae 99 You Can Dit & 
Save ti time, vom and money. No masonry 2 5 
or footings needed. Use ordinary tools. —/ 
Complete Package, base to chimney top. ` 
Choice of contemporary or simulated 
brick top. 

Any room location. It's as easy to locate 
in an old or new house as a sofa. Fin- 
ished with any mantel materials or trims. 
Corner or front styles. Choice of size. 
Listed by U/L. Built-in clearances permit ' 
butting against wood studs, floors, or 
walls, 


Majestic® thulman® 
FACTORY- BUILT 
WOOD-BURNING 


FIREPLACES Ra. 


Write Today for Details— ы. 
or see nearest Majestic dealer 
The Majestic Co., Inc. 700 Erie St., Huntington, Ind. 46750 


PETTIT 


POLYPO By SINE 


Pettit Paint Co., Inc., Belleville. N. J. 


Gentlemen: Please send me................... 


07109] 
8 oz. sets of 
PPolypoxy Glue @ 2.98. Check or money order for 

ids is enclosed. 


200 | POPULAR SCIENCE 


What Your Dreams Do for You 
[Continued from page 100] 
Ordinarily, dreaming uses up certain 
chemical compounds in the brain. For 
lack of dreams, the compounds accumu- 
late. They exert “drive pressure.” A 
vicious cycle then may begin: Anxiety 
is increased, interfering even more with 
dream sleep, leading to still more dream 
deprivation and still more anxiety, until 

an acute psychotic breakdown develops. 

Beyond schizophrenia, inadequate 
dreaming may cause other mental ill- 
nesses—or be a major factor. 

Studies have revealed that 70 percent 
of psychiatric patients have sleep distur- 
bances which, with dream deprivation, 
could account for behavioral changes. 

Mental depression. This is a common 


| problem. Psychiatrists long have held 


that depression involves an inability to 
discharge aggression, which is then turned 
inward, against the victim himself. One 


| striking finding is that imipramine, a 
| drug used to combat depression, stimu- 


lates expression of hostility in dreams. 
This effect, some investigators believe, 
accounts for the relief the drug gives. 

Electroshock is frequently used for se- 
vere mental illness—and often helps, 
though nobody has understood exactly 
why. Now Dr. Dement has reported that 
when volunteers in the laboratory are de- 
prived of dream sleep, they inevitably 
make up for it by spending more time 
dreaming on succeeding nights—unless 
they’re given electroshock. Electroshock 
apparently eliminates the need to make 
up for lost dreams in normal volunteers 
—and may do the same, wiping the slate 
clean, in the mentally ill. 


Studies with alcoholics have indicated |, 


a link between delirium tremens and al- 
cohol-induced loss of dreams. 

Just a few weeks ago, investigators at 
Downstate Medical Center reported that 
dreaming is reduced during the early 
stages of an alcoholic binge—and a 
dream-deprivation state builds up with 
further drinking until finally the victim, 
unable to dream while asleep, wakes up 
screaming and goes directly into the hal- 
lucinations (virtually waking dreams) of 
delirium tremens. 

Actually, dreams determine the quality 


| of sleep—good or bad—according to the 


work of Dr. Lawrence Monroe of the 


What Your Dreams Do for You 
University of Chicago. Studying people 
who ordinarily sleep well and others who 
complain of sleeping poorly, he has found 
that the poor Sleepers spend much less 
of their sleeping time in dreaming. 

Abnormalities of dreaming, it now 
seems, may be involved in many physical 
health problems. Doctors long have been 
aware of a high incidence of heart at- 
tacks and strokes during sleep and have 
wondered if violent dreams play a role. 

Recently, investigators at the National 
Institute of Mental Health have found 
that while it’s normal for changes to 
occur in heartbeat, breathing rate, and 
blood pressure during dreaming, in some 
cases there are wild fluctuations—with 
blood pressure, for example, shooting up 
as much as 30 points. 

As a result, researchers are beginning 
to make intensive studies that could re- 
veal the kind of dreaming that may trig- 
ger a coronary or a stroke and how such 
dreaming could be controlled. The role 
of dreams—excessively violent or other- 
wise abnormal—in acute asthma attacks, 
acute emphysema episodes, ulcer flare- 
ups, and other health problems is com- 
ing under investigation. 

Dream-control drugs? At the Univer- 
sity of Florida College of Medicine, stud- 
ies have shown that caffeine in ordinarily 
moderate amounts has no effect on dream- 
ing. But the tranquilizer Miltown de- 
creases dreaming time. So do the bar- 
biturates used for sleeping pills. 

One result of such studies is a call on 
drug firms to get busy and develop sleep- 
ing pills that won't interfere with dream- 
ing; no such drugs exist now. Other 
studies could lead to establishing precise 
dosages of conventional drugs to be used 
when it is necessary to reduce dreaming. 

On a different tack, some potent agents 
—LSD is one—have been found to increase 
dreaming time. Investigators are looking 
for others that could do the job without 
undesirable effects for people who need 
to dream more. 

In hardly more than a decade, scien- 
tific exploration of dreaming has gone far. 
It is evident that dreaming isn't just a 
curious island of consciousness in a sea of 
unconsciousness. We need our dreams— 
enough, and healthy ones—for physicial 
and mental well-being Gs) 
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We re proud of the temper in 
а + Red Devil's high carbon steel 
EP: . blades just one of the 
JE quality features in our full line 
Ф. б of putty knives, wall scrapers, wood 
scrapers and other home patch-up 
tools. Buy the best! Buy Red Devil! 


Red Devil... 


Dept. PKN, UNION, N. J., U.S.A. 


15737.B 
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with woodworkers Catalog 


ENJOY woodworking more! Let Constantine's 
big picture-packed Catalog-Manual help you build 
new furniture — refinish, restore beat-up cabinets, 
chairs, chests, tables, etc. Find instantly what- 
ever you need. Buy af money-saving prices from 
world's largest catalog source for imported and 
domestic woods. Cabinet lumber. carving blocks, E 
veneers, plywood, pipe briar, inlays and more! .. е ДЕЧИ 

Newest Catalog features new tools, materials, © -aii $ 
shop devices. Fabulous all-purpose clear finish. 
Glue that needs no clamps. Inlay picture kits, 99¢. 
Needed products found nowhere else. Plus wood- 
working instructions, plans, patterns! 


Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set 
of 20 2x4 specimens of world’s glam- 
orous veneers — Rosewood, Satinwood, 
Lacewood, Teak, etc! Compare! Then 
instantly identify finest woods wherever 
you go. Send only $1 for Wood Samples 
and Woodworkers Catalog. Dollar re- 


| | FRE A кыла 
funded on first order. “101 PROJECT IDEAS" 
ALBERT CONSTANTINE AND SON, INC. ' 
2050 Eastchester Rd. Bronx N.Y. 10461 Dept. M-6 


m Enclosed $1 for Wood Samples 
& Woodworkers Catalog. ( $1 refunded) 


а, 


PRODUCTS FOR SHOP & HOME 
Woods — Veneers — Finishes 
Furn. Hardware — Lamp Parts 

Cane — Upholstery — Tools 
Picture Molding — Clock Kits 


Catalog only 
C 256 
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137 DYNAMIC he 


INDUSTRIAL TRANSFORMER ARC WELDER 


IDEAL GIFT — EDUCATIONAL, ENJOYABLE, ТИОНТАВЕ 


ANYONE CAN WELD, BRAZE, 
CUT, SOLDER, HEAT 
STEEL, BRASS, ALUMINUM, 
AND OTHER METALS. 


Build and repair anything of m 
metal. Save time & money with 
this BRAND NEW, PROFES- 
SIONAL ARC WE LDER! 
Rugged metal cabinet, baked 
]llammerloid finish. Ideal for 
home, shop, farm and indus- 
trial use. Expert work on 
FIRST job. POWERFUL glass 
insulated transformer welds 
15" metals with %” rods. 4 
heat settings 20 to 80 amps. 
Operates on 110 Volt AC line 
fused for 30 amps. Complete with fibre glass helmet, électvada 
holder, ground clamp and eables, solder, assorted rods and sim- 
plified welding manual, DOUBLE PROTECTION GUARANTEE. 
10 day money back trial plus full 5-yr. warranty. If inoperative 
DE "ee we will repair or replace without QUEE 
TODAY, ONLY $59.50 COMPLETE (220 V. $61.50) 
SEND ONLY $6. 00 Pay balance plus C.O.D. charges on 
« delivery or write for easy “PAY AS 
YOU WELD” Low Down Pavment Plan. Welder details FREE. 
1808 SO. FEDERAL ST. 


il Dept. D3-J 
J2HICAGO, ILL. 


60616 


SAVE COSTLY 
æ PLUMBING 
REPAIR 


POWER 
BLADES 


A.M OUTCUTS 
| THEM ALL 
WALL-TO-WALL 


1” TO 12” PIPE 


How To Clean АПС Drains 
Valuable utiles on removing Roots, Grease, Deter ngent, Rags in 


TOILETS, SINKS, URINALS, BATHTUBS, SHOWER HOUSE- 
TO-STREET SEWERS. Get rid of foul odors. Do your own rod- 
ding or start your own Business. Receive FREE SKETCH of 
Plumbing pipe layout. latest techniques. Save Plumbing Bills. 


Cut this ad out now and write your name and address beside it 
for useful FREE BOOK on Power and Hand Units. No Agent 
will Call. (Chicago Phone Kildare 5-1702) MILLER SEWER ROD, 
DEPT. PSR, 4642 N. CENTRAL AVE., CHICAGO, ILL. 60630. 


GO AHEAD! Ask Your Dealer to 


Demonstrate this BENJAMIN 


... then You'll Know Why Today's Oldest 
AIR RIFLE is Still the Most DEPENDABLE 
BB or PELLET GUN ever made! 


This Single Shot Model isn't new. It’s been around since 
1908. In Performance and Popularity it has more than 
proved itself to be the Dominant Hi-Compression Air 
. Rifle in the field. Does that surprise you? Probably if 
you owned one you'll find you agree it cannot he 
equalled, much less surpassed, in qualities which con- 
tribute to Better Shooting. A universal favorite for all 
uses — Indoors or Out. This gun combines such distinc- 
tive features as Genuine Bronze Barrels, Machined Brass 
and Steel Parts, Superior Workmanship with Modern 
Refinements and Styling to deliver Power, Accuracy, 

Dependability that rightfully put it in a class by itself. 

Choice of BB or 177 or 22. At Benjamin Dealers. 


32 No. 310 CAL. BB— No. 312 CAL. 22 FREE! 
$ 50 PELLET— No. 317 CAL. 177 PELLET. | Catalog „Benjamin 
BENJAMIN AIR RIFLE COMPANY | Reneaters—cal. B 
852 Marion St., St. Louis, Mo. 63104 


Repeaters—Cal. BB 
You Can DEPEND on BENJAMIN 


or 177 o- 22, Write 
today! 


202 2 | POPULAR SCIENCE 


How to Protect Your Valuables 
[Continued from page 83] 
legal entry is a new lock cylinder by 
Sargent. Instead of the conventional 
single row of five or six key pins, which 
must be aligned by a key before the 
tumbler will turn, the new “maximum 
security” lock has three. These have 
random positions, scrambled by compu- 
ter, permitting 24,500 unduplicated key 
changes. Keys have unusual “dimples” 
that can't be copied by burglars. 

Door chains. These help, if they're 
short enough so that an arm can't be 
inserted to unlock them. But set the 
slide at an angle; if it runs horizontally, 
a burglar can open it with a rubber band 
and cellophane tape. Newer chain locks, 
freed with a key, let you enter at night 
after the family has gone to bed. When 
you leave home, you can also attach the 
chain—fooling would-be burglars into be- 
lieving the house is occupied. 

Glass-paned doors need double-cylin- 
der locks that can be unlocked only with 
a key. On a half-paned door, we recom- 
mend an extra dead-bolt latch at the 
bottom of the door. A burglar can't reach 
this if he cuts or breaks a pane. (It was 
through such an unprotected glass door 
that an intruder was thought to have en- 
tered when the daughter of Sen. Charles 
Percy was killed last year.) For sliding- 
glass doors, we suggest the kind of lock 
used in store showcases. 

Don't pass up your windows. They can 
be fitted with key-operated ““Wedgelocks”’ 
on the inside of the upper sash to allow 
windows to be opened only a few inches 
for air. With double-hung windows, you 
can use tenpenny nails inserted in holes 
drilled at an angle through the upper 
rail of the bottom sash into the lower rail 
of the upper sash. Two nails, one on 
either side, can hold a window so secure- 
ly it can't be opened without wrecking it. 

When you lock up for long absences, 
don't leave telltale signs to attract bur- 
glars. Draw the drapes or blinds, but 
leave lamps on, controlled by plug-in 
timers or photocells. Never leave notes 
at your door for friends or delivery men. 
And don't give out your car keys to ser- 
vicemen with house keys attached. 

Burglars can be outwitted—or discour- 
aged enough to move on to easier pickings 
at more careless neighbors. 


Test of NSU’s Wankel-Powered Sedan 
[Continued from page 91] 

But twin sparks need twin ignition sys- 
tems—and the engine has two coils and a 
special distributor with two sets of break- 
er points and a dual rotor with arms at 
180 degrees. 

The transmission is a selective auto- 
matic, built as a transaxle with a torque 
converter, an electro-pneumatic friction 


clutch, and a manual-shift three-speed | 


synchromesh gearbox. There is no clutch 
pedal, because the clutch is disengaged 
when you touch the shift lever. 

How does it go? You must remember to 
keep the revs up because of the high- 
end torque characteristics of the twin- 
rotor engine. Not much happens below 
3,000 r.p.m. You can drive the car as if 
it had automatic transmission, starting 
off in second or third, and letting the 
torque converter do all the work. But if 
you want any performance to speak of, 
you ll start off in first. 

Acceleration from standstill is modest 
up to about 30 m.p.h., and then the en- 
gine gets going. For best acceleration, 


you hold each gear to 7,000 r.p.m. Not | 


allowing for converter slip, that takes 
you to 49 m.p.h. in first and 78 in second. 
I did 0-60 in 12.2 seconds, and without 


using first gear I did 25-70 m.p.h. in 17 | 


seconds. Top speed? I got a genuine 


108 m.p.h. out of it. When I shot past | 


that Mercedes on the Autobahn at 90, the 
engine was humming happily away at 
5,000 r.p.m. 

I averaged 18 m.p.g. in 100 miles of 
hard test driving. A normal figure would 
be about 20 m.p.g. 


You may have to shift gears a lot, but | 


the stick is a joy to use. Shifts are quick 
and effortless. 

Because the engine has ports, no valves, 
it is sensitive to back pressure from the 
exhaust system. Each rotor chamber 
therefore has its own pipe leading to a 
pair of small mufflers for high-frequency 
silencing, followed by a series of two par- 
titioned units of golf-bag proportions to 
eliminate the low-frequency vibrations. 

Price? The U.S. price is not fixed yet, 
but the Ro-80 will cost around $3,500 
in Germany. Volume production will 
start in October, beginning at 40-50 a 
day and, if factory capacity permits, 
building up to 100. 'H 


f WOOD 


С SURPLUS гест SAVE г 907 
| BARGAINS 10 

TFA TA MOTORIZED REDUCTION GEAR 

110 to 1 reduction. 19 HP @ 62 RPM 

under load @ 24 V.D.C. Reversible. Also 

runs well on 12 V.D.C. at reduced rating. 

Exe. as heavy door opener, sidewalk cart motor, winch or cap- 

stan, 5%” shaft, 12" Lx 4" W x 434" Н. GOV'T COST $249. 

Gov't overhauled condition. Shpg. wt. 12 lbs. Special. $17.50 


DC JET GENERATOR ARC WELDING KIT complete 
with GE Type CM Gen ЗО V. D.C., 400 AMP, 3000 RPM: 
ampere rating is for continuous duty, intermittent amperage 
is 500 to 600 amps), Also 2 rheostats, 1 voltage reg., 1 volt- | 
meter, 1 electrode holder, 1 welder's mask, 1 toggle switch, 
10 Ib, vacuum packed 14 in, welding rods, pair welder's gloves 
& spline coupling, All units guaranteed pre-tested. Wt. 110 18. 
Approx. GOV'T COST $700. All item: $64.50 


св Н © © SH £08 


| “BIG 12” ARC WELDING & BATTERY CHARGING KIT 


With deluxe accessories consisting of one R 1 
=}, amp generator, ground clamp, welders А 


helmet, electrode holder, 300 amp ammeter, 300 
amp shunt, rheostat, toggle switch, 300 amp 


reactor coil arc stabilizer, voltage regulator, battery 
charging relay, one pair heavy duty welder's gloves. 
All units guaranteed pre-tested. Approx. Gov't cost 
$750. Most items new—all perfect. Wt. 82 UR 


B Circuit — 1 included, a 50. a + Um 
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Send 25c for amazing catalog with 1000's 
of bargains in hydraulics; electrical, ma- 
rine, automotive items, etc. Order from 
ad, Prices FOB 500, deposit for COD, 
Must include your zip code number. Satis- 
fying mail order customers thru-out the 
world since 1945. 


AIRBORNE SALES CO. We РЅ-967 


8501 Stellar Dr. * Box 2727 + Culver City, Calif. 


BILL PROBLEMS? 
WE CAN HELP YOU 
NOBODY REFUSED UP TO $18,000 
Bad Credit No ProblemeNot a Loan Co 


Send your name and address for FREE application 


NATIONAL ACCEPTANCE, dept. M-11 ` 
5133 N. Central Ave., Phoenix, Ariz. 85012 
or 119 Ann St., Hartford, Conn. 


90230 


06103 - 


OVER 1500 ITEMS at MONEY SAVING 
PRICES! Finest domestic and imported 
zg") hardwoods . . . all dimensions. Hardwood 
a= ы | Veneers. Power tools at discount prices. 
алакай 1 Hardware, lamp ns. ө ернар suppiles, 
ox [| .. 101 mosaic tile. Hard to fin inlays, bandings, 

| | etc. Get new catalog . . . send name, address 
LOU and enclose 35¢ to pay postage, handling. 


CRAFTSM AN WOOD SERVICE CO. Dept. B-97 


2729 S. MARY ST., CHICAGO, ILL. 60608 
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That’s right...if you had been a member of our Puzzle Lovers Club, you could have won 
thousands of dollars. This year, our Club is offering a minimum of $100,000.00 in cash awards 
to Club members just for solving puzzles in their leisure time... IN THEIR OWN HOMES. 


Each month, people like yourself, who love to solve puzzles, but never before won any money, 
share in the fun and excitement of our contests and walk away with cash prizes that add up to 
many thousands of dollars ... AND SO CAN YOU! 


Our Puzzle Lovers Club winners are people just like yourself. .. men and women who never 
believed that they could have the kind of money paid to sports, TV and movie stars. Our gifted 
winners have used their cash prizes to do the things they've always dreamed about...pay off 
the mortgage, take a long vacation, start a farm, buy a new wardrobe, install air conditioning. 


Here are just a few of thousands of winners: Over $1,000.00 in cash to a Maryland fan; 
$2,500.00 cash award to a Colorado gentleman; $1,250.00 cash to a San Diego contestant; 
more than $2,500.00 to a Pennsylvania Puzzle Lover. 


How would you feel if you won $5,000.00? “It's a thrill that comes just once in a lifetime," said 
Mrs. Carl Mouness of La Crescenta, Calif., as she received her cash prize. Men and women of 
all ages have won tremendous cash awards from our Puzzle Lovers Club. 


HERES YOUR CHANCE TO TRY OUR CONTESTS 
AND SEE HOW MUCH YOU CAN WIN EACH MONTH 


How do they do it? They are members of the world's 
only puzzle club that holds regularly scheduled competi- 
tions and offers cash prizes to winners. Membership in 
our Club offers you the fun and excitement of puzzle 
solving, educational information on how to use language 
and words, the opportunity of winning thousands of 
dollars each month PLUS extra bonus puzzles each year 
with prizes ranging all the way up to $100,000.00. Our 
Puzzle Lovers Club limits competition and awards to 
members only. Our membership is kept small, so that 
your pleasure, excitement and cash prizes are B-I-G! 

cash. “Му friends said | was 


ABSOLUTELY FREE Non 


Don't send a penny...see if you have the talent to win...right in the privacy of 
your own home. Your “ticket” to fortune offers you a FREE sample copy of our 
Puzzle Lovers Newspaper... AT NO COST TO YOU! As a member of our Club, 
you can look forward to fun, excitement, thrills and education. You'l enjoy 
fascinating hours of friendly competition with men and women like yourself. 
AND YOU'LL HAVE DOZENS OF OPPORTUNITIES 
TO WIN EXTRA CASH IN YOUR SPARE TIME! 
There is no obligation to enter our contests. If you decide to compete for our 
money, there's nothing to buy, no jingles to write, no boxtops to send. WHEN 
YOU WIN, THE MONEY IS IN YOUR HANDS WITHIN ONE WEEK. No 
other contest group in the world pays you faster than our Puzzle Lovers Club. 


Е. wa Eu Tak -— Pt a 
Edna B. Dupler, Millersport, 
Ohio, walked away with $500.00 
in Puzzle Lovers Club contest 


Frances Nation, Puzzle Lovers 
Club winner from Oklahoma City, 
was overjoyed as she received 
her $305.88 award. 


Ку. a wre 


P. 
N Ae 


a aerem dU ee tme epa Discover how you, too, may cash in by doing our puzzles in your leisure time. 
Thank you for that beautiful | | | | | E m 
009.00 rir мах не мау CLIP YOUR "TICKET" TO EXTRA MONEY RIGHT 
reacted. to news of her victory. NOW! YOU MAY RECEIVE YOUR FIRST 
BIG CASH PRIZE IN JUST A 
FEW WEEKS 


[-— AFFIX THIS COUPON TO POSTCARD FOR FAST HANDLING OR MAIL IN ENVELOPE —- 


АЕ МЕА е | Box 2, Prince Street Station 
Gentlemen: | New York City, N. Y. 10012 


Please send my FREE copy of your newspaper plus all details on your CASH 
PRIZE CONTESTS. I am under no obligation to pay anything. 1f I join the 
Club, I may compete for all prizes and spend the cash I win anyway I want. 


Ec 


h 


"| felt that | had a winner,” 
wrote Robert Dallons, Aurora, 
Colo. He's a contestant who was 
awarded a $2,500.00 cash prize. 


Code City State — Zip 
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| | О If you are under 18, check here for complimentary prize Booklet A. í 
Ae | WIN EXTRA CASH IN YOUR OWN HOME IN YOUR SPARE TIME...— — J 
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CLASSIFIED ADS $1.40 per word 
advance. 


1 AUTOMOBILES & 
MIDGET CARS 


AUTOMOBILE Literature antique, mod- 
ern. First Ford V-8 catalog. Information 
free. Enthusiasts. Box 451A, Mt. Clemens, 
Michigan 48043. 

BUILD Power Ice Sled. Go Kart Size 
Single Drive Wheel. Terrific For Racing. 
Literature Dime. Plans $3.00. Simko, 4420 
Jelferson. Ecorse. Mich. 48229. 


2 AUTO SUPPLIES & 
EQUIPMENT 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


“NEW! New! Portable Electronic auto 
and marine engine analyzer $24.95. 
Literature. Colette Electric Co., 15024 
Harper, Detroit, Michigan 48224.'' 


CROSLEY New, Used Parts. Service 
Motors, 616 Burnside, Inwood, L. I., New 
York 11696. 


FOREIGN Car Parts. Discounts. Service 
Motors, 616 Burnside, Inwood. L. I., New 
York 11696. 


FREE Sample New Miracle Chemical 
"Armor Shield Rust Inhibitor" For Auto 
Bumpers, etc. Send 50c to Cover Postage. 
Territory Agents Wanted. 1736 West 63га, 
Chicago, Illinois 60636. 


3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper, Trailer or Pickup- 
Cover ... Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Econo- 
line Bus or Van, Foldout Trailer, Bus 
Conversion drawings, $2.95 each, Satisfac- 
tion Guaranteed. Equipment Catalog $1.00 
(refundable). Details 10c. Viking Camper 
Supply, 94-J Glenwood, Minneapolis, 
Minn. 55403. . — Ө 

PICKUP truck. travel trailers, plans 
with simplified instructions $4 each. Par- 
ticulars 25c. Save 50° easy, rewarding. 
Capital Camper Supply. Box 61PS, Chan- 
tilly, Virginia. 


"CAMPER Plans, Compact Buses. Vans. 
Volkswagens — Econoliners — Dodges. In- 
expensive — Build Yourself -— Details. 
Dot Campers, Box 2115PS, Culver City, 
California 90230." 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


TEEN-EE Fun Bike— World's smallest 
motor driven cycle. Weighs only 32 pounds, 
One H-P. Inquire— Tradewinds Interna- 
tional, 641 West Anaheim, Long Beach, 
California 90813. 


MOTORCYCLE $15, Kart $15. Mini- 
bike $30, Moped $35 complete. Minibike 
frame $5, less engine. Gasoline engines 
$3 up. (Mailorder only). Send 25c (35c 
for First Class Mailing) for Directory- 
Catalog Number 134 listing these and 
Hundreds of other Bargains, plans. parts 
etc. Midget Motors Directory, Athens, 
Ohio. 45701. 


HARLEY-Davidsons — Used bargains. 
New, used parts, accessories, all models. 
Bulletin 35c. Knuth’s (Factory Dealer), 
2491 W. Fond du Lac, Milwaukee, Wis. 


er insertion, payable in 
Minimum ad, 10 words. Advertisers using P.O. box 
number in ad must furnish complete name & street RACES 


for our records. 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising Agencies & Services ...... 
Arents Wanted .....eemmá mmt wee 
Antiques, Relics & Indian Goods ...... 
АнїгопашИса ..:..4...4-.3*-) à 54A. d 
Author's Service .......-..-----* 5 
Automobiles & Midget Cars ........... 
Auto Supplies & Equipment ....... — 
Auto Trailers & Campers ........» 
Fe OTL. TREE 
Batteries, Generators, etc. 
Birds & Animals wae eae he ee ee ee 
Boats, Inboard & Outboard Motors ..... 
Body-Building, Self Defense Courses . 

Books & Marazines ......4-»2 а 
Business Opportunities .... 0.680220 n ae 


Business Services, Inrormation, 
AMalint Liste ....:....-..».225*4»*-4** 


Buy it Wholesale а... 
Camping Equipment & Tents ....... — 
Cartooning. Sign Painting ............ 
Coins & Curreéney «2.4 rrr lon 
ат Ч ura er CERCARE REOR a a ARDOR CA RU 
Detectives 
Do-It-Yoursëlf ...:....2..) я же жаа ш 
Earthworms, Crickets, Frogs ........ ? 
Education & Instruction .....-.-..... 
Electrical Supplies & Equipment ....... 
Electric Trains, Raceways ............ 
Emblems & Brassards ............... 101 
Employment Information ............. 
Engines & Motors а... з.е 
Field Glasses, Telescopes, — у З : 
For Inventors а аза eles a x4 XO 
Formulas, Plans, ete. 
For Sale Misc. 
Gifts 
Government Surplus 
Hi-Fi, Stereo, Electronics ............ . 
Hobbies & Collections ............... 
Home Craftsman «i 6k eee eee ee асаа а 
Household Pets ..........„.» «ааз» 
Hunting & Fishing Information * won 
Import—Export ..... 0808 eee eee ewe s 
Inventions Wanted ......:...»«-.-«2* 
Jokes & Noveltles ........2 nn 
Loans: by Mail ....:.5.:4--2»-3 ва 
Maric Tricks, Puzzles. etc. 
Minerals & Precious Stones ........... 
Miscellaneous 
Models— Ships, Planes, Rockets ....... 
Monevmaking Opportunities 
Motion Picture & Color Slides ........ 
Motoreycles, Bicycles & Supplies 
Musical Instruments ................ 
Of Interest to Women ...........«..- 103 
Old Gold, Jewelry Wanted ....... — 
Personal 
Phonograph Records, Tapes .......... 
Photo Finishing, Photocoples, etc. 

ЕТИБ: аА ааа ТАТА 
Printing, Multigraphing, etc, 
Printing & Rubber Stamp Outfits ...... 
Profitable Occupations ............... 
Radio, Television. Ham Equipment SW. ee 
Real. Estate «eee ees ee eee es eee 
Remailing Service ...........„...... 
Rubber Stamps & Office Supplles ...... 
Salesmen— Distributors Wanted ....... 
Science & Chemistry ...60. 220 ees nn 
SM REIS хужа aac mace ey асана peas a 
Special Services 


Sporting Goods, Guns, 
Fishing Tackle, etc. 


Stamm collecting 2. cee ee eee ee ee nnn onn 
Tools & Machinery .......-...-- n 
Treasure Finders & Geirer Counters ...102 
Typewriters, Duplicators, 

Office Equipment 2.26 eet te 
Wanted to HUN rm RR moms 100 
Watches, Clocks 
Wearing Apparel .........«.....«—.- 
Welding, Soldering ......„«„«»»в»ав + А 
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Closing date for Nov. 
Oct. 26th) is Sept. 15th. No cancellation after Sept, 10th. 
Send copy and remittance O. K. 


| (Refundable). — 
| Pennsylvania 17364. 


SCIENCE 
MONTHLY 
355 Lexington Ave. 


New York, N. Y. 10017 


issue (on sale 


Kelly, Classified Adv. Mgr. 


HONDA 50 to 90-S Big Bors & Stroker 
Kits. Columbia Eng., 2105 E. 37, L. A., 


California 90058. 


CONVERT Bike To Motorbike! Plans. 
$1.00; Go-Cart or Motorscooter Plans. . 
$2.00 each. Go-Byk Industries, Rothsay, 
Minnesota 56579. 


BUILD Your Own Minibike! No Weld- 
ing Required. Designed For Home Con- 
struction. Plans $1.00. Westate, Box 537- 
P59. Campbell. California 95008. 


5 AVIATION 
FREE catalog 950 aviation/space books. 


Aero Publishers, 329PS Aviation Road, 
Fallbrook, California 92028. 
PROPELLERS, Engines, Plans, Kits, 


Supplies for Airboats, Snowplanes. Gyro- 
copters, Hovercraft. 48 page illustrated 
catalog. $1.00. Banks-Maxwell, Box 3301G, 
Fort Worth. Texas 76105. 


PRECISION Chronogra: hs up to 50% 
off. Breitling, Gruen, Sheffield, Wakmann, 
and others. Wilson Racing Equipment, Box 
8667, St. Petersburg, Florida 33738. Area 
813 391-2270. 


AVIATION Surplus Big Catalogue 50c 
Box 528 Thomasville, 


HELICOPTER, One-Man, Portable. Kits, 
Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop, Box 1267, 
Redwood City, California 94064. 


BARTLETT Flying Saucer, Amazing ma- 
chine hovers 200 lb. man over land/water, 
puse by ordinary lawn mower engine. 

E to build. Fun to fly. Complete Plans 

Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, ‘Ariz. 85257. 


AIRBOAT - Snowsled - Hovercraft - Au- 
togvro Propellers. Plans, Supplies, G.E.M. 
drawings, engines, 6-blade fans, Catalog, 
drawings, photographs. $1.00. Esco-S, Box 
1520, Bradenton, Florida 33505. 


6 ASTRONAUTICS 


ROCEETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 
FREE catalogue—canvas, plywood, fiber- 


glass canoe, Kayak plans, accessories. 
Clark. 115 McGavock Pike, Nashville. 


| Tennessee 37214. 


BOAT PLANS, 

PATTERNS, FRAME KITS, BOAT KITS. 
World's largest catalog—over 200 proven 
designs including 40 new complete boat 
kits, fishing boats, cruisers, sailing, ski 
boats. house boats. inboard and outboard 
hydroplanes. Send $1.00 for large plan 
catalog or $2.00 for catalog plus boat 
building handbook. Kit catalog—send $1.00 
or $2.00 for catalog plus boat building 
handbook to Clark Craft, 1709-S Niagara 
Street. Buffalo. New York 14207. 


NEW, 
rine conversions, 
Stokes Marine Supply, 
Water, Mich. 


SEPTEMBER 


used, rebuilt marine motors. Ma- 
fittings. Free catalog. 
Dept. 23, Cold- 
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BOAT Plans — Full-Size Patterns — | 


Frame Kits specially prepared for ama- 
teurs. New 88 page catalog of over 72 de- 
signs including Sall, Jets, Inboards & Out- 
boards. . Cruisers, houseboats, ''hot 
boats'' catamarans . . . all types from 8° 
to 36° "plus'" boat trailers. New catalog 
only 50c. Glen Marine. 9152 Rosecrans, 
Bellflower, Calif. 90706. 


FULL size. cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated ‘Build a Boat” catalog includes 
Fishing Boats. Garvies, Cruisers, Catama- 
rans, Houseboats—Outboards, Inboards, 
Sailboats—-7'5 to 38'. “How to build a 
Boat" booklet $2.50. Cleveland Boat Blue- 
Print Co., Box 18250, Cleveland. Ohio 
44118. 


PLANS, kits, hulis—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Ога Hydros-—Midget to 7 
Litre. 25c. Champion Boats, Вох 9215B, 
Long Beach, Calif. 90813. 


“FLEET” Liquid Plastic Boat Finish 
seals water out! Unsurpassed for rich. 
gloss finish. Wear longer! 28 colors. Use 

on wood. metal. fiberglass. canvas. Send 
for "Free' color card and introductory of- 
fer. Stay-Tite Products. Box 20130, Cleve- 
land. Ohio 44120 


FIBERGLASS, Resin, Foam, Brass, 
bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles, 11-S Mantua Hts., 
New Jersey 08051. 

л иии аана 


8 BATTERIES, 
GENER ATORS, ETC. 


COMPLETE Rebuilding Manuals! !! Bat- 
teries $3.00. Hvdraulic Jacks $3.00. C.O.D. 
Accepted. Write today! Bayer Publications. 
938FR Betty Avenue, Neenah, Wisc. 54956, 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 


Dept. NT, 3543 East 16th, Los Angeles, 
Calif. 90023. 
METERS—Surplus—New—Used. Pane] 


and Portable. Send for list. Hanchett, Box 


5511, Riverside, California. 


p—— a |I[DIO(ALNILLGOLELCOÁ4KLCATRUÁCZ]OLEOUL OO —— 


APPLIANCE — Lamp Parts. Catalogue 
$1.00 (Refundable). Seco. 109 South 20th 
Street, Birmingham, Alabama 35233. 


10 WELDING, SOLDERING 
15 AMPERE м,” 

$39.95 f.o.b. Essay Mfg., 

Massachusetts 02169. 
WELDERS—110- 220 150 Amperes $49. 50. 


transformer welder. 
Co.. Quincy, 


Morris, 1070 Inner, Schenectady, N. Y. 

12303. 

11 DO-IT-YOURSELF 
LUNASTONE — New for table tops, 


plaques, wall tile, hearthstones, mantels, 
and more. Catalog of materials and molds 
25c. Plasco, P.O. Box 348-S, Alvord, Texas 
16225. 


AUTOMATIC washer repair manuals. 
Any make. model. 13 different manuals. 
ci E. each ppd. Dryer repair manuals. for 

— Kenmore — RCA Whirlpool. $2.75 
‘ppd. Major Appliance, 13106 Caine 
Cleveland, Ohio 44105 


Ave., 
12 HOME CRAFTSMAN 

101 PATTERNS of smart Gifts, Novel- 
ties, Shelves, Action windmills plus ‘‘Make 
Money Jig Sawing. $1.00. Mastercraft. 
95S, 7041 Olcott, Chicago 60631. 


HARDWOODS. Veneers, Inlays. 

Supplies. Power Tools—discounts! 132 
page color catalog 35c. Crafts. Dept. 97-B. 
2729 S. Mary, Chicago Illinois 60608. 


SEIL-Crafts New 200-page '67-'68 Cata- 
log. Largest selection of Leathercraft, Art- 
ist. Hobby and Craft Supplies from one 
source, Send 50c (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-PS, Joplin, Missouri 64801. 


2.500 DIFFERENT Plastic Molds, Figu- 
rines, Crafts. Catalog 25c. Steece Broth- 
ers, Box 177-PS, Sioux Falls, S. Dak. 57101. 
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each 


Shop 


WOODWORKING Catalog and Manual | 


25c. Plus free ‘‘101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing, upholstery supplies, Cane. 
Lamp parts. Furniture hardware. Animal 
whittlihg blocks. 2,000 workshop products. 
Constantine, 2053-N Eastchester Road. 
Bronx, 10461. 


FREE Make 'Em and Save Leathercraft 
Idea Manual. Tandy Lesther Co., 1001 
Foch, G61, Fort Worth, Texas. 


_ STEEL Shelving $6.88 set; Shop Desks, 
Files, Work Benches, Drafting Tables. 
Bargain catalog 25c. Falls Church Office 
Furniture Co., Box 219, Falls Church, 
Virginia 22046. 


DUPLICATOR — Duplicate Figurines. 
Lamps, Etc. In Wood, Plans $2.00. Plans, 
P.O. Box 307. Zion, Illinois 60099 


CABINETMAKING Made easy and, 
“Нож To Make Formica Counter Tops," 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 
Seventh North, Hopkins, Minnesota 55343. 


SPACKLING. and Taping — Step By 
Step Guide only $2.00. Rich, 301 Nagle 


| Lane, Central Islip, New York 11722. 


———M— n d 


SQUAREENOTTERS: Make belts. hand- 
bags. lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 


cord samples 25c. P. C. Herwig Co., Dept. 
11-Pl, 264 Clinton St., Brooklyn, New 
York 11201. 


————————өы———— Ыыы +уыыёӘ--:—— 


NEW Bargain Price Catalog for the Han- 
dyman, Home Craftsman. Woodworker! 
Imported and Domestic Kiln Dried Woods. 
Lamp Parts. Legs. Hardware. Tools. Ve- 
neers. Kits— Hundreds of Items, 35c. Kay- 
Kraft Mills, 602PS North First Street. 
Vincennes, Indiana 47591. 


13 TOOLS & MACHINERY 


BALL Bearings and Chain, Up to 504. 
Discount. Inquire indicating Sizes or 
Numbers. Golden State Bearing & Chain. 
1759 North Edgemont Street, Los Angeles. 
California 90027. 


14 ENGINES & MOTORS 


REWIND Motors Yourself. Complete In- 
structions, $1.00, Lewis Manufacturing. 
Howell. Michigan 48843. an 


REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


19 MOTION PICTURE & 
COLOR SLIDES 


16MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog. Nationa! 
Cinema, 333 W. 57th St., New York City, 
Yew York 10019. 


SAVE! 
home, Free catalog. 
Wells, Chicago 60610. 


FREE Catalogues, 5,000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


39MM COLOR Slides Catalog. Newest 
Worldwide спут in depth. Thousands 
exclusive, 10c. Wolfe. Dept. 16-97, Los An- 
geles, California 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and free film returned: 8MM Eodachrome 
$3.10: 8 Exp Kodacolor $3.10: 35MM Koda- 
chrome 20 slides, $2.85: 8 Exp Black & 
White 90c. We give you free photo stamps 
to redeem for gifts, Satisfaction guaran- 
teed. Send exposed film or request mail- 
ers and complete price list. Direct Mail 
Photo, Box 8352-PS, Pittsburgh, Pa. 15218. 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Minlatures. 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston, Mastachüsette 02170. 


“SEAHORSE, starfish. Catalog ' * 50с. E 
SL, Box 18682, Tampa, Fla. 33609. 


Process your own movies at 
Superior, 442-448 N. 
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SEASHELLS Worldwide Pricelist Free. 
Javo Distributors, Box 13288, Tampa. 
Florida 33611. 


BOOKS For Collectors. Send $1.00 for 
Catalogs. John Makarewich, Box 395Р5. 


| Tarzana, California 91356. 


SHELL Book with real shells, $2.00. 5 
Shells 50c. 60-page illustrated mimeo- 
graphed catalog $1.00. Box 4664, Santa 
Barbara, California 93103. 


BOTTLE Collectors — Early Coca-Cola; 
Embossed. Two Stars, ‘Soda Water'’. 
$2.00. Other Varieties, Price List Only 50c. 
Seminole Sam's, Box 3143, Seminole, Flor- 
ida 33540. 


23 


MINERALS & 
PRECIOUS STONES 


ROCKHOUNDS—Gem Cutters—-Jewelry 
Makers... new Free catalog—Just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials. 
equipment, introductory bargains and 
know-how. Free catalog ... Write Grie- 
ger's, pent C-13, 1633 E, Walnut, Pasa- 
dena, California. 


EARTH Science Rockhound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of Antique Gun Parts and Sup- 
Plies. All Reproduction Muzzle Loading 
Guns, Send $1.00 for enlarged illustrated 
Catalog No. 116-A. Dixie Gun Works, 
Union City 13, Tennessee. 


SELLING 20,000 Indian Relics, Arrow- 
heads, Spearheads. Etc. List Free. Lear's, 
Glenwood, Arkansas. 


INDIAN Relics. 10 Arrowheads $3.00. 
Large Free List. Hyde's, Box 1788, Santa 
Fe, New Mexico 87501. 


25 FORMULAS, PLANS, ETC. 
LATE Modern Manufacturing Formulas 

Link CUR Chemical Service, Martville, 
ew Yor 


ENCYCLOPEDIA of formulas, processes. 
Details free. Cassell, Box 1535, Eugene, 
Oregon 97401. 


INR NR Ram 


ANY v Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


LASER Pistol: $1.00. How to Make A 
Laser, Science Project Model Pistol. Com- 
plete Drawings, Diagrams, Parts Lists. 
Manufacturers Addresses. Catalog 25c. Roy 
Davis Scientific Co., Green Cove Springs, 
Florida 32043. 

PERCUSSION Bombs — Explode when 
thrown down. Complete non-commercial! 
Manufacturing procedure, formula, only 
$1.00. Chemicals available. Technitome, 
Box 22, Berlin, New Jersey 08009. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado 81240. 


FIREWORKEKS-—Explosives - Detonators. 
New Manual reveals formulas. prepara- 
tions, only $2.00. “Free with order, $2.95 
Silver Wham Kit." Exchem, Box 169, Ber- 
lin. New Jersev 08 

PROFESSIONAL fireworks fuse, burns 
underwater, 75 feet, $1.00. Eddcolabs, Box 
99, Berlin, New Jersey 08009. 


UNDERWATER fuse, 3/32" diameter, 25 
feet with samples, formulas, instructions, 
$1.00. 125 feet £4.00, postpaid. Free cata- 
log. Zeller, Box 640, Hudson, Michlgan. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 25c. Chemicals, Apparatus, Biology. 
Mid-States Scientific, 7053 N. Clark, Chi- 
саво, | 


FREE Pyrotechnic formulas with catalog 
J5c. all science fi Special! Elastic 
Water kit, tubeless siphon, flows back- 
Wards, Send $1.00. Dissect-A-Kit, Box А55, 
Wantagh, N. Y. 11793 


AMAZING New Book Of Science Exper- 


iments. formulas and Catalogue of Lab- 
oratory ie ngs 35c. National 
Scientific Co., PS-9, 13 S. Park 


Avenue, hn “шов 60148. 


25 SMOKE Bombs, $3.00! 25 feet Fuse. 
$1.00! Fireworks Manual, $1.00! Rocket 
Manual. $1.00! Red Flares, 3—$1.00! Cata- 
log and Details on How To Get 5 Feet Fuse 
Free 10c! S & C Labs, 21863 Colgate, 
Farmington. Michigan 48024. 


PYROTECHNIC and general chemicals, 
Laboratory Apparatus. Astronomical and 
Biological Supply Catalog 35c. Xercon Sci- 
entific Co.. 8542 Oglesby, Chicago 60617. 


"HAIR Science". A totally New Science 
Project. “About Human Hair". What it is. 
How and Why It Grows. The Chemistry 
of Hair, This Short Course is the Only 
Complete Science Course Ever Written for 
Home Study. $4.95 Postpaid, Catalog 25c. 
Roy Davis Scientific Co., Green Cove 
Springs. Flor! Florida : 32043. 


FOUR-SPA! SPACE geometric ‘models (hyper- 
cubes, hyperprisms) may help you discover 
higher dimensions of your visual powers. 
Catalog 25 cents. Tek Method, 600 South 
Michigan, Chicago 60605. 


CHEMICALS, laboratory apparatus, 
microscopes. mineralogy sets and tele- 
scopes. Catalog 35c, Sheard Science Sup- 
plies. Columbus, Wisconsin 53925. 


ROCKETRY!! New  Kits—2,000 feet 
altitude with powerful motors. Tubes, 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog--rocket data—dia- 
grams—25c. Rush Delivery. Centuri Aero- 
space, Box 1988, Phoenix, Arizona. 


LABORATORY Conversion Charts With 
Discounts. Catalog—25c. Hagenow Labora- 
tories, Manitowoc, Wisconsin 54220. 


MAKE Phosphorescent smoke, Skyrock- 
ets, match bombs. trick matches, mini- | 
pistol, all from ordinary matches. Com- | 
pieta plans $1.00. Free! 75 explosive and 

reworks formulas, including the famous 
putty explosive formula, with order. Franks 
Scientific Co., P. O. Box 156, Martelle, 
Towa 52305. 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


ILLUSTRATED Catalog: Chemistry, 
mineralogy. biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 


FREE! $6.00 worth of pyrotechnic and 
fireworks formulas with purchase of 50 
cent catalog. To get hundreds of addition- 
al free formulas, see details in our catalog! 
Franks Scientific Co., P. O. Box 156, Mar- 
telle, Iowa 52305. 


ROCKETS! Flight Kits. Test Equip- 
ment. Catalog 25c. Rocket Development 
Corporation, Route 3, Seymour, Ind, 47274. 


CONVERGING. pushing, re-radiation 
theory gravitation $1.00. Carnahan, 2007 
Eaton Lane, Austin, Texas 78723. Sum- 
mary 10c. 


UNIVERSAL Science Theory: calcula- 
tions. drawings; explains atom, radiation 
belts, gravity, etc. eory explaining work- 
ing of the mind. Price 50c, Turner, Box 
741, Kenosha, Wis. 53141. 


100 ONE-Minute time-delay fuses! d 
ERE, 50 Atlantic, Metuchen, N, J. 0884 


LASER Pistol—$1.00. How to build ve 
Rifle Electronic Laser, Hellum-Neon La- 
ser— $4.95 each. New project on Flying 
Saucers—$4.95. Complete Project Catalogue 
—25c. Roy Davis Lab., Dept PS, Drawer 
17067, 17067, Jacksonville, Florida 32216. 


FLASH Powder—Burns in brilliant col- 
ored flashes when ignited. Complete For- 
mulas, Instructions. Catalog $1.00. Colon- 
nese, Box 1036, Fairfield, Conn. 06430. _ 


CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 35c. Dept. M-26, Biological Suppiv 
о 176 Mt. Hope Ave., Rochester, N. Y. 


UNUSUAL Chemistry courses, kits! In- 
formation booklet, 25c. National, Box 94, 
Redwood City, California 94064. 


FREE—Chemical resistant polyethylene 
gloves with catalog. Chemicals, Biologi- 
cals, Apparatus, Microscopes, Preserved 
Speciments, Minerals, Fossils, Telescopes 
and Books. New illustrated catalog only 
35c. Dover Scientific Company, 1207 First 
Avenue, New York. N.Y. 10021. Oven all 
day Saturday. 


— —— — Ó—Ó [P ——À——— —— — — ——————— 
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SEYROCKETS, M-80's, Salutes, Roman 
Candles, Fireworks Supplies. Commercial 
and Display Fireworks. Huge Illustrated 
Catalog $1.00. Carton of 30 Assorted Legal 
Samples $2.00. American Fireworks, Box 
10862, Fairfield, Connecticut 06430. 


TEN, 115 by 5/16 inch Salute Casing 
Kits, Fuse, Instructions, Formulas. New 
Beautiful 10 Page Photo Catalog; All $1.00. 
Tecko, Box 294. Westfield, N.J. 07090. 


27 PLASTICS 


LIQUID Casting Resin. Large stock of 
supplies for making lamps. desk sets, ash 
trays, art objects, jewelry, embedding. 
Fun for entire family, Sell for big profits. 
Illustrated catalog and instructions shows 
how. Send 25c. Dept. 67-9C. Taylor & Art 
Plastics Inc.. 1710 E. 12th, Oakland, Cal- 
ifornia 94606. 


—€—— 


PLASTIC Embedders, Jewelry Workers, 
We have everything. Moulds, Findings. 
New vet i 25c, David Co., 861 Broad 

, Dept. P, Providence, R. I. 02907. 


32 REAL ESTATE 


ONLY $2.40 PER ACRE 


500 ACRES 
GOOD FARMLAND 


$1200 TOTAL PRICE 
$120 DOWN, $36 PER MONTH 


FREE COLORED BROCHURE 


500 acres of good farmland where vege- 
tables, rice, wheat, corn. fruits, and most 
anything planted thrives. Annual rain fall 
| 45 inches, Temperatures range from a low 
of 50 degrees to a high of 85 degrees. Pio- 
neers from all over the world are pouring 
into this country seeking their fortunes. 
Some of the largest companies in the 
world are building [factories throughout 
the land, We have 750 farms of 500 acres 
each to sell. They are located 400 miles 
from the capital of Brazil, South America. 
Each farm has been fully surveyed, staked 
and registered. Mineral rights included, 
All of our titles are free and clear, Free 
booklets showing pictures and giving com- 
plete detalls sent upon request, Selig Bros. 
Real Estate Company. 42 W, South Street, 
Indianapolis. Indiana. Telephone area 
code 317 634-8328 or residence phone 283- 
1256. We are members of the Indianapolis 
Chamber of Commerce. 


FREE!!! New illustrated 176-page Fall- 
Winter Catalog! Describes hundreds of 
farms, ranches, homes, businesses, vaca- 
tion, retirement and Waterfront proper- 
ties coast to coast! Specify type proper- 
ty and location preferred. Zip code, please. 
United Farm Agency, 612-PS West 47th 
St.. Kansas City, Mo. 64112. 


ALL New! Free! Big 180 page Fall Cata- 
log! Thousands of properties described, 
pictured—Land, Farms, Homes, Businesses 
— Waterfront, Recreation. Retirement, Se- 
lected Best thruout the U.S. 67 Years’ 
service, over 500 Offices, 39 states Coast to 
Coast. Mailed Free from the World's 
Largest! Strout Realty. 60-ZB E. 42nd St, 
М. Y. М. Y. 10017; 7-ZB S. Dearborn St, 
Chicago. Ill. 60603: 521-ZB E. 
Pasadena, Calif. 91101. 


Green St. 


BUY without risk for Retirement, Vaca- 
tion. or Investment—under America's only 
"No-Risk Purchase Plan'—in Carolina 
Coast multi-million dollar. 14,000-acre de- 
velopment. 10 year money-back guarantee. 
Payments less than $5.00 monthly. Motel, 
hunting, fishing. golf, country club, right 
on property. Private ocean beach, 50 fresh 
water lakes. Write for free literature. (Not 
offered to residents of California, Florida. 
New York.) Boiling Spring Lakes, South- 
port 2-L, North Carolina 28461. 


CENTRAL  Ontario-—Choice 
Sportsmen's  paradises still 
£20.00 plus $6,50 Taxes yearly. Maps, pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, island, farmlands, directly 
from tax authorities, (Non-profit.) Lists, 
photographs mailed. Register, Hoom 304. 
110 Church Street, Toronto 1, Canada. 


640 acre 
avallable— 


E: 
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CANADIAN Lands, seized and sold for 
taxes. Our 50th annual series of lists. 
describe many choice properties, situated 
from coast to coast, acquired by us through 
Tax Sale. Priced as low as five dollars per 
acre, guaranteed perfect title, small 
|i monthly payments, no mortgage. Beauti- 
fully situated hunting and fishing camps, 
where there is real sport: summer cot- 
lage sites, heavily wooded acreages. Now 
is the time to invest in Canada's minerals, 
forests and farms, Write to-day for free 
twenty page booklet with full explanation, 
Tax Sale Service, Room 301H, 85 Bloor St., 
East. Toronto 5, Canada. 


CANADIAN Vacation Lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment. 
Free information. Land Corporation 
2168-0 Bathurst, Downsview, Ontario, 
anada. 


40,000,000 ACRES Government public 
land in 25 states. Some ped as $1.00 acre. 
1807 report. Details $1.00. Public Land, 
— io), Wahingron Building, Washing- 

n, D. C. 


GOVERNMENT Lands . Low as $1. 00 
Acre. Millions Acres! For Exclusive Copy- 
righted Report . . . plus ‘‘Land Oppor- 
tunity Digest” listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed ! Land Disposal, 222-EI, 
uae Building, Washington, D.C. 


FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest— 
where few individuals have the privilege 
Es owning land. Isolated yet accessible, 
| with electricity. Good fishing, hunting, 
| Warranty Deed, pitch tent, park trailer, 
| build lodge, Free maps and photos. Win- 
free Vernor, DeLand. Florida. AD66LS149. 
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33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


FREE . . . Wholesale Catalog. Beads. 
spinners, Lure Parts. Sinker Molds. Jigs. 
Recla, Finnysports (PE) Toledo, Ohio 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting, camp- 
ing, fishing equipment. All items field 
tested. Boots, clothing, fishing tackle. 
tents, gun cases, sleeping bags. Dozens of 
specialties. zip code, please. Corcoran. Dpt. 
PS-97-B, Stoughton. Massachusetts 02072. 


FREE ... . Wholesale Catalog. Arrow 
Shatts. Broadheads, Fletchings, Fisharrow 
parts, Tools, Bows. Finnysports (23G), To- 
ledo, Ohio 43614. 


"LIVE Traps. All sizes, mouse to dog. 
Also fish, sparrow, turtle, and other traps. 
World's largest selection. Free catalog. 
Sensitronix, 2225-MC20 Lou Ellen, Hous- 
ton. Texas 77018." 


SPORTSMAN'S Gamebird Handbook 


$1.50. 70 maps, 275 color pictures—Mal- 
lards, Canadian Honkers, Partridge, Quail, 
Pheasants. Shangri-La Waterfowl Para- 


dise. Cross Lake 57, Minnesota 56442. 


DEACTIVATED Switchblades. 57"—$5.25. 
Guaranteed.  Sportsman's Supply, 4724 
Winslow Rd., Oxon Hill. Md. 20021. 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines. Golf Equipment, etc. 
Orchard Trading Company, Box 241-P, 
| Hastings, Michigan. 


34 CAMPING EQUIPMENT 
TENTS TENTS 
^ CAMPING, Tents. Giant catalogue. Send Tents. Giant catalogue, Send 


25c. Morsan, 810G Route 17, Paramus, New 
Jersey 07652. 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting. camp- 
ing. fishing equipment. All items field 
tested. Boots, clothing, fishing tackle, 
tents, gun cases. vii ien bags. Dozens of 
specialties, zip code, ease. Corcoran, t. 
PS-87-A, Stoughton, P hisceachunetta 02072. 


36 HOUSEHOLD PETS 


285 PICTURE Brochure 35c. Fascinat- 
ing. Everything—you name it. Stromberg's 
Pets Unlimited, Fort Dodge 57. Iowa 50501. 


LIVE Seahorses, marine specimens- 


aquarium supplies, Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 
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GERBILS Americas exciting new pet. 
$4.50 each. $8.00 Pair. Shipped Air Ex- 
ress Collect. Brock Farms, Box 5906, St. 
uis, Missouri 63134. 


BABY parakeets. 
normal colors, $6.00, Gem's, 
2463, Sarasota, Florida 33577. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon. Ohio 43050. 


MAKE Money raising chinchillas. mink, 
rabbits. cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


BEGINNERS Falconry Bulletin $1.00. 
24 Hawk, Falcon pictures suitable for 
framing $5,00. Stromberg's Pets T'n''mit- 
ed. Fort Dodge + 57, Iowa 5t 50501. 


MONEEYS. TEYS. Ocelots, Birds, Reptiles. 
Free list of exotic pets. Reasonable Prices. 
Exotic Animal Importers, Box 632B. South 
Miami, Florida 3 33143. 


P.O, Box 


| | 000 Bargains Direct 
ready for training. 


EARN $10,000 Yearly Raising “Angora | 


Rabbit Wool for us. Particulars 25c coin. 
Angora. Malta 1, Montana 59538. 


39 EARTHWORMS, 
CRICKETS, FROGS 


ЕРИНИ tl ie Re NS 
FREE Literature— We teach you how to | 


raise, sell fish worms, crickets. Hybrid red- 
worms 3000—$5.95. 5000—$8.95. 10,000— 
$16.95. Postpaid, Carter Farm-12, Plains, 
Georgia. 

EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill. Texas. 


ПИ. ACRAS. —lll——————— 

BIG Money Growing Fishworms, Crick- 
ets. Giant African Crawlers. Free Litera- 
ture. Fain's Hatchery, Edison, Ga 31746. 


MEN!— Women! 


Make money raising 
Bait. We buy your crop! Wigglers, War- 
saw 45, Indiana 46580. 


40 HUNTING & FISHING 
INFORMATION 
“FISH traps. collapsible. Pond-lake 
types. Animal, bird traps. Free catalog | 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen. Houston, Texas 77018'' 


— RR RR ttu 
42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


BINOCULAR, Riflesco e Sale! Free col- 
or catalog, 100 Models $9.95—$250.00. 
Write. United, 9043 South Western BCAT- | 
9916. Chicago 60620. n 


FREE Catalogue! Thousands war surplus | 
optical bargains. Lenses. Prisms. 
scopes, Binoculars, etc. Jaegers. 
Merrick Road, Lynbrook. New Y York. 


SCIENCE Bargains! Lenses. es. Telescopes, 
binoculars, microscopes, kits, parts, War 
surplus. Send $1.50 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co., Barrington. New 
Jersey. 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog, Koyu, 38*0 Crenshaw 
Blvd., Los Angeles, Ci California 90008. 


——— ыш 6ш—— ——-—-—:—: 


WORLD famous 5 "Dynascope'"' Telescope 
—Build your own reflector telescope; mir- 
rors, eyepieces. tripods, accessorles. Ite- 
quest free brochures. Criterion Manufac- 
turing. Dept. PS-9, Hartford. Conn. 08101. 


REFLECTOR and Refractor Telesco 
Kits, Mirrors, Lenses, etc. Free Catalo 
Suffolk Science, Mattituck, М. Y. 11952. 


^ BINOCULARS. Buy direct!! Finest. In- 
ternationally known. Milyard. Dept. БСЭ, 
Box 327. Brookville, Ohio 45309. 


ASTRONOMICAL books, Star—Atlases, 
free list. Herbert Luft, Box 91, Flushing 
64, New York. 


43 GOVERNMENT SURPLUS 


JEEPS From—$52.50, Typewriters From 
—$4.15, Cars From—$31.50, Walkie-Talk- 
les, Motorcycles, Airplanes, Boats. Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Varlety. Exciting Free 
List. Write: Enterprises, Box 402-S20 Ja- 
maica, New York 11430. 
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SCIENTIFIC Massage: | 
uncrowded profession. Learn spare time | 


JEEPS Typically From $53.90—Trucks 
From $78.40—Boats. Typewriters.  Air- 
planes, Sporting Equipment, used. 100,- 
"rom Government, 
Many in Your Area, Com lete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 


ductible First $10.00 Order), Surplus 
еса, Box 820-B, Holland, Michigan 
| 4. 


GOVERNMENT Surplus How And Where 


To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington. D.C. 20036. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


“GIANT Arms," Dr. Young's D. ОС. 
Revolutionary discovery, $2, Satisfaction 


or refund. Gaucho, Box 9309-5. Cni- 
cago 60690. 

KARATE—complete instructions. Illus- 
trated, only $1.25. Bales Co., Box 5050, Rt. 
2-Р <. Escondido, California. 92025. 

POWERFUL Muscles Fast! Free bro- 


chure! Universal Bodybuilding, Box 4327-B 


Northeastern, Dearborn, Michigan 48126. 


"HUGH-Powerful" Arms and Legs! 
Lieutenant Leonard's Amazing Method. 
$2. Refundable. Leonard. Box 264-59, Ded- 
ham. Massachusetts 02026. 


DURO-Stress, Complete Illustrated 
Body-Building Course. U.S. Government 
Approved Method. Increase Strength 100°; 
in 20 Weeks. Send $1.00. Duro-Stress, 
P.5.-9. 1226 Michigan Blvd., Michigan 
City. Indiana 46360. 


EARATE—Judo—Kendo—Complete Cat- 


alogue. Send 15c Stamps: Judo America, 
|, 1090 Sansome B-200, San Francisco. Call- 
fornia 94111. 


PROFITABLE 
OCCUPATIONS 


INVESTIGATE Accidents: Earn $750 to 
$1,000 monthly in your own business. Or, 
work part-time with average psit of 
$5 to $8 an hour and more. No selling. 

revious experience necessary, Write 
tor "ree book, No obligation. No Salesman 
will call. Universal Schools, CPS-9, 6801 
Hillcrest, Dallas, Texas 75205. 


ACCIDENT investigation. Earn while 
you Learn, Home Study. Free Booklet. Del- 
Hart Schools, 2759-K West Broadway. Los 
Angeles, California 90041. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, Texas 
75201. 


FREE Literature — Make Big Money 


| Raising Fishworms and Crickets. Carter 


Farm-10, Piains, ¢ Ga. 
AUCTIONEERING— “Resident and Home 


Study Courses. Veteran approved, Diploma 


granted. Auction School, Ft. Smith, Ark. 


FREE Report: ''609 Unusual, Successful 


Businesses." Box 51-D, Des Plaines, Ill. 


Make Money Writing Short 
Information Free, Bariett., 
C-86-V2, 6216 N. Clark, Chicago, 


HOW to 
Paragraphs. 
Dept. 


AM as. 


at home. Diplomas awarded. Free catalog. 


| Write: Anderson School, Dept. J-2C, 
Princeton, Illinois. 
FREE Book  ''900 Successful. Little- 


Known Businesses." Work home! Plym- 
outh-15J. Brooklyn, New York 11218. 


FOREIGN Employment 
Constructlon. other work projects. Good 
Paving overseas jobs with extras. travel 
expenses. Write only: Forelgn Service 
Bureau, Dept. PS, Bradenton Beach, 
Florida 33510. 


PROFITABLE Stained Glass 
Free Details. Wittemore-Durgin. 
ter, Quincy, Massachusetts 02169, 


SUCCESS and Riches vours for the ask- 
ing. Elizco, 1720B Russell St.. Ypsilanti, 
Michigan 48197. 

INCOME unlimited in homework of your 
choice. Write: Williamsons. 9323 Spring 
Arbor Road, Jackson, Michigan 49201. 


47 BOOKS & MAGAZINES 


NATIONAL Geographic Magazines. 1888- 
1967, any issue. Buxbaum, Box 465-PS. 
Wilmington, Delaware. 19899 


Hobby! 
147 Wa- 


| tricks (340) pages $2.50 
| teurs, professionals, Kanter's, P-200 South 


Big earnings, | 


| counts, 


information. | 


CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, D-31 Para- 
dise, Pennsylvania 17562. 


BECINNER' S Books 50c each: Chin^hil- 
las, Guinea Pigs, Chipmunks, Hamsters. 
285 pi.ture bro.hure 35c. Strombe1g's Pets 
Unlimited, Fort Dodge 57, Iowa 50501. 


MONEY Making. Self-improvement and 
money saving books. Free list. Lee Reed, 
1415 W. Jarvis, Chicago, ТЇЇ. 60626. 


ADULT Books, Gifts. Free Catalog. 
Books. 2217 Lackland, St. Louis, Missouri 
63114. 


1.000,000 BOOKS! Bargains! Free Cata- 
logs! Treasure-Site, 6990 Aberdeen, Upper 
Darby, Pennsylvania 19082. 


С ZIP Code Directory—$1.00. 35.000 zips, 
all 50 states. Lowry, 405 Hoodridge, Pitts- 
burgh, Pa. 15234. 


“UNUSUAL” Books! Catalogue Free! 


International (PS), Box 7798. Atlanta 9, 
Georgia 30309, 


49 JOKES & NOVELTIES 
PROFESSIONAL Comedy ‘ted phis 


| jokebook, $1.00. Orben Books, Dep 
Baldwin, p. 


N. Y. 1151 


50 MAGIC TRICKS, 


PUZZLES, ETC. 


AMAZING Skyhook defles gravity. Mys- 
tify Friends, 50c. Amazing or money re- 
funded, EM Distributors, Box 133PS, New 
Berlin, Wisconsin 53150. 

WORLD'S finest 


professional magic 


Joker novelties. Giant illustrated catalog 


10c. Top Hat. Evanston 13, Illinois 
COMPLETELY illustrated 84 Page Cata- 


logs, 25c. Manhattan Magic, Box 334-S, 
N.Y.C. 11. 
WANNA Ве A Houdini? Rush 25с 


World's greatest Giant Illustrated Cata- 
log! 164 exciting pages! Amazing Profes- 
sional Tricks, Magic, Illusions, Jokers! 
House of 1000 Mysteries, Dept. PS7C, Ft. 


Lauderdale, Florida 33308. 


MAGIC Catalog 10c. (1,500,399 tricks, 
jokes, novelties). Elbee, 7408-J, San An- 
tonio, Texas 78207. 


NEW Edition, 1967 Catalog of 500 Tricks. 
only 10c. Fastest same-day service to 
magicians for 40 years. Send 10c today. 
Douglas псов, Dept. 22, Dallas, 


| Texas 75221. 


BE A Magician! Two booklets explainin 
sixty-eight tricks plus large professiona 
catalog, $1.00. Magic, Inc., 5080 Lincoln, 
Chicago. Illinois 60625. 


MAGIC Catalog. World's finest. 
Beginners, 


3000 
ama- 


13th St., Philadelphia, Pa. 19107. 


51 COINS & CURRENCY 


BARGAIN Coin List Free. Supply Cata- 
log 25c. cece, Conover, N. C. 28 
SPECIAL: Lincoln Cent 1955-S, only 25c 
with Free List. Bedrin, 250A Fulton, 
Hempstead, New York 11550. 


1924S LINCOLN Plus Catalog 50c. Dis- 
fastest service. Martin's, 36-3. 
East Broadway, Tucson, Arizona 85101. 


FREE Coin Supplies! Bargain coin list. 
25c (refundable). Economy Coins, Mans- 
field, Mass. 02048. 


TEN Wartime Silver nickels, 
Lin clns 1909-1939, $1.65. 22 
including 1955S, $1.65. 10 “S” Jeffersons, 
$1.65. 10 “S” Roosevelts (19405-19495 
complete), $2.95. All Different. Guaran- 
teed. Buy four units, 1943 PDS steel cents 
given Free. Harris, 4535-G Stevenscreek, 
Santa Clara, California 95050. 


$1.65. 28 
"S'" Lincolns, 


COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 


SIXTY-EIGHT page current listings 
Coin Bargains only 25c. Rarcoa, 31-B 
Clark, Chicago 60602. 


3 OLD time Lincolns before 1920 plus 
price list only 10c. Northwestern Coins, 
Box 3208, Sioux City, Iowa 51102, 


BRILLIANT Uncirculated Commemora- 
tive $ !;—Oregon Trail. Arkansas Centern- 
nial. Daniel Boone, each $12.45. Stone 
Mountain $7.95. Washington $3.35, Carver 
$2.65. Pope Paul Vatican Set $5.45. Bebee's. 
Incorp.. 4514 North 30th, Omaha, Neb. 68111. 


U.S. LIST Plus 54S Cent 10c. Schultheis, 
Devonshire, New Hyde Park, New York 


100 DIFFERENT Foreign Coins $4.00. 
Milstead. Box 345-D, Bacliff. Texas 77518. 


OLD Time Lincoln Cents! 15 Different 
before 1941 only $1.00. Gene Carlton. 
Chandler, Oklahoma 174834. 


CALIFORNIA Souvenir Gold Dollar 
$1.50; Old Silver Dollar $1.95. Free Price- 
lists. Edel's, Carlyle, Illinois 62231. 


INDIAN Cents—12 Different—In Album. 
$4.00. Bob's, 3346 W. Lawrence, Chicago. 
Illinois 60625. 


ANCIENT Roman Coin 51.29. Medieval 
Silver Coin $1.49. 100 Foreign Coins $2.95. 
5 China Silver Dollars $2.95. Golden. Box 
4838. . Fullerton, California 92532. 


40 С 40 PAGE U. S, and Canada illustrated 
coin list 10c. Stoney, 260 "Washington. 
Boston. Mass. 02108. 


^ SPECIAL—Scarce Date Jefferson Nick- 
els. All V.G. or better. Satisfaction guar- 
anteed. 19445-19465-19485-1958—30c each. 
1942D-19498-1950—50c each. 19430-19518- 
1955—75c each. 1938D-1939S—$1.40 each. 
1938S—$3.00—1939D—$5.00—1950D—$14.50. 
Dates not listed 20c each. Bryson Inc., 
612B White, Toledo, Ohio 43605. 


LINCOLNS. 20 Different 5 Mints $2.00. 
Kam's, 101 Barr Road, Meriden, Connecti- 
cut. 06450. 


52 STAMP COLLECTING | 


NEW United States  Sipex Souvenir 
Sheet, 10c. Free List. Richards, Box 373A. 
Hempstead. New York 11551. 


SPECIAL: 50 Different United States 
Commemoratives. 10c With approvals. 
rite Box 187K, Hempstead, New York 


RARE Errors: Inverted Centers from 
U.S.A., India. Austria, New Zealand. & 
Baden color error, on stamps of Aden— 
plus Big Stamp Dictionary, Everything 
10c: Approvals ae Stampex, Box 
47-EP, White Plains, N. 


5000 USA ЕЕ reve- 
nues, airs, presidentials, 19th Century, 
high values $3.00. 300 USA pre-1939 com- 
memoratives $2.00. 200 USA pre-1923 $1.00; 
700 $3.00; 3000 $12.50. 50 USA revenues 
$1.00. 1500 foreign $1.00; 5000 $3.00. 1000 
foreign pre-1940 $3.00; 5000 $12.00. No ap- 
provals. Meyers, 5321 Fleming, Richmond. 
California. 


TERRIFIC 1с and 2c approvals. Thou- 
sands available. Thoms’ Stamps, P.O, Box 
456-PS. Richmond, Indiana 47374. 


UNUSUAL four metallic '"Coin'' stamps 
from Qatar. Only 10c with approvals. A. 
Martin, 6219 West Amelia Street. Orlando. 
Florida 32811. 


FREE! ! Triangle. Set, 


Scout Beauty. 25 


others. Approvals. Cambridge, Box 411, 
Cambridge, Ohio 43725. _ 
“COLORFUL” Set Free! Request ap- 


provals, Gorliz, Drawer 388CS, Park Ridge, 
Illinois 60068. 


ABSOLUTELY Free 25 Different United 
States Commemoratives ig ca Requesting 
United States Approvals. K & B. Box 70, 
Brooklyn, New York 11223. 


NEW Issues — Free Weekly illustrated 
list. Brooks. 2601-P Avenue “U”, Brooklyn 
29, New York. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield., Racine, Wisconsin. 


FREE 100 World Wide Stamps with 
request for Mint Pictorial AURETA 
Dept. PS, K & B Stamp Co 0, 
Brooklyn, N.Y. 11223. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30. New York. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries catalog- 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company, Camden 55, N.Y. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown Heights, М.Ү. 10598. 


| Togo and others. 


| and-single approvals. 


One Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—1lüc. approvals. Ste- 
ager LA 105B, Homecrest Sta., Brooklyn 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 


| Camden, New York. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; 1c, 2c, 3c Famous Americans (21 
different). $1.00. Free list, Brooks, 
Avenue “U,” Brooklyn 29, N. Y. 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps. wild ani- 
mals. bi-color triangles, colorful birds. 


outer space stamps, Poland kitten stamp. ` 


and others. 10c with approvals, Sunny 
Do aed i58-A, Fruitport, Michi- 
"Пп 


AMERICANS оп Foreign Stamps—Pres- 


Lincoln. U.S. 
& Others, 10с 
Dept. 


idents Kennedy, Roosevelt. 
Spaceman, Princess Grace 
With approvals. Roseland Stamps, 
58. Spring Lake. Michigan 49456. 


NEW African Stamp Collection — in- 


cluding Burundi, Guinea, Mali, Rwanda. 
A colorful addition to 
your collection, 10c with approvals. Capi- 
tal Stamps, Dept. #58B,  Ferrysburg, 
Michigan 49409. 


50 YEARS Old, fifteen different United 


States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


WONDERFUL Lincoln Diamond. Giant 
Roosevelt. 100 Others Different. 10c. Ap- 
provals, B. & G. Stamp Service, 114 West 
Washington, Sigourney, Iowa. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog, bargain lists also, fine stamps 
from our approval service. Which you may 
return without purchases and cancel ser- 
vice at any time, Jamestown Stamp, Dept. 
А9ТР5, Jamestown, N.Y. 14701. 


500 DIFFERENT Stamps. $1.00 with ap- 


provals. Smith, 508U Brooks. 
tion, Texas 77840. 


College Sta- 


FREE Wonderful New United States Cat- 


alog! Postage and Airmails Complete. 786 
Illustrations. Special Offers, Bargains Ga- 
lore—Everything! Send Today. H. E. Har- 


ris, Dept. FC-1, Boston, Mass. 02117. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also. fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
E9"7PS, Jamestown, N.Y. 14701. 


BREATHTAKING! 50 Mint Monaco 
Pictorials, $1.00. Approvals accompany 
Stamp Exchange, Box 103M. Fairfield, 
California 94533. 


TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful Asiatic pictorials. Send only 
10c today, Also, collection building set- 
Shaw Stamp Com- 
pany. Dept 101, Drawer E, Montevallo, 
Alabama 35115. 


ENORMOUS variety of old U.S. flags, 
famous Americans, Commemoratives with 
approvals, surprise packet. 10c handling, 
Metropolitan Stamps, Box 312 PS, Jackson 
Heights. N.Y. 11372. 


TEN Different Nudes: 20c. Approvals, 
Stamp Farm, 459 Oxford, Wis. 53952. 


WORLDWIDE. 50 all different, 
lutely free—just to introduce our incom- 
parable approvals. Kent STD Company, 
GPO Box 87, Brooklyn, N. 


2c, dc APPROVALS. Other bargains. 
Sunny, Box 22092, Memphis, Tenn. 38122. 


“FROM War Torn Vietnam 50 scarce 
pictorials $1.00. Approvals accompany. 
Merryman Stamps. P.O. Box 50, Somer- 
ville, N. J. 08876." 


FREE—Mint British Colonials from 
Antarctic Territory, Borneo, Brunei, St. 
Christopher. Nevis. Caymans, Trengganu. 
Pitcairns, Free with approvals. Viking. 
Great Neck 5, N.Y. 


GREAT Gift—$5 buys yearly First Day 


Cover Service. Bateman, 385 Case Road. 


Lakewood. N.J. 08701, 


high | 


2601 | 


abso- | 


FREE! 100 Worldwide with penny ap- 
provals. 10c Handling. Skytop. Box 1022- 
PS. Binghamton. N. Y. 13902. 


DEALER'S Wholesale Catalog. Postage 
5c. Franksco, 5031 Queensberry, Baltimore. 
Maryland 21215. 


VALUABLE Collectors' Item! Official 
Canadian 1st Day Issue of the Queen 
Elizabeth Royal Visit to EXPO 67 Postage 
Stamp mounted on commemorative en- 
velope bearing beautiful portrait of Her 
Majesty. Postmarked with Highly-prized 
first day cancellation! Also Included to 
introduce vou to World's Most Reward- 
ing Hobby: (2) Complete Set of 42 English 
Kings and Queens, (3) Big Collectors' 
Catalog. and (4) "How To Collect Postage 
Stamps'' Booklet. Also. selections of Queen 
Elizabeth and other fine stamps from our 
approval service for Free Examination. 
You may return selections without buying 
and can cancel service anytime. but the 
Queen Elizabeth Commemorative Envelope. 
42 English Kings & Queens, Big Collectors' 
Catalog. and Book'et “How To Collect 
Postage Stamps'' are yours to keep Free! 
Send 25c to cover postage and handling. 
Kenmore Stamp Company, B-223. Milford, 
New Hampshire 03055. USA. 


SEND 10c for Stamp Grab Bag. Over 100 


unassorted old and new Asia. Africa. Eu- 
rope. South Seas, etc. Approvals, illus- 
trated catalog included. Littleton Stamp 
Co.. Litt! ton GB2. N. Н. 03561. 


100 DIFFERENT stamps 10c with ap- 


provals. Wert Supply Co., Box 737, Daly 
City. Calif. 94017. 


STAMPS Free! New issues—New Coun- 
tries — Triangles — Rockets — Olympics 
— Scouts — Birds — Flowers — Animals. 
— Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 


Catalog. Send 10c for mailing. Gray 
Stamp Co.. Toronto, Canada. 
POPE Giant! Diamonds, Triangles! 


Spaceman, Flags! ! 25 others, 5c. Ap- 


| provals. Marshall. Payne Road 7. Bethel. 


Conn. 06801. 
WEIRD Packet. 10c with approvals. Ef- 


| Bee. Box 1262. Burbank. Calif. 91505. 


REPRESENTING Confederacy Collection 
Country, Complete 25c. Approvals. Minute- 
man, 19 Deering. Lexington, Mass. 02173. 


NOW! Only 25c brings World's Greatest 
Rarity. lc British Guiana 1856. reproduced 
on Guvana's stricking, new commemora- 
tives. complete mint. with exciting ap- 
provals. Butler Service, 22  Strathearn 
Boulevard. Toronto 10, Canada. 


MILLION Foreign Stamps! 2c each! 
Send for thrilling, giant approvals! ABC, 
Бох 0000- MB, San Francisco, California 
94 Я 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct.. San Diego, 
California 92105. 


GERMAN Commemoratives 10c with ap- 
provals. Schaefer, Box 1704, Washington, 
D.C. 20013. 


UNITED STATES stamps. Collectors 
find our approvals better than satisfac- 
tory. Try us and see! 50c buys 150 dif- 
ferent. plus Edison coil (2656), when ap- 
plying. Engle. Box 8, Lowell, Mich. 49331. 


TRIANGLE and Diamond Collection! ! 
Includes Exotic Birds, Insects. Flowers 
апі Animals. Plus 20 Large US Com- 
memoratives, 5c. Approvals Accompany. 
Hamilton. 7150 Cyril. Chicago OC9. Illi- 
nois 60649. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 


Mansfield. Ohio 44903. 


FREE First Day Cover, Approvals; Gall, 
Box 96PS, Coopersburg, Pa. 18036. 


FREE—Commemoratives, Pictorials, Ap- 
provals. Wisehart. 48 North Powell, Co- 
lumbus. Ohio 43204. 


MYSTERY bag stamp collection only 
10c. Hill Co.. Defiance, Ohio. 


25 U. S. Stamps Free with Approvals. 
Collier. Box 80265. Chamblee, Ga. 30005. 


WORLDWIDE mixture. 500 unsorted 
stamps 10c, Approvals. White. Box 1776- 
PP, Indianapolis. Indiana 46206. 


FREE Surprise collection sent with ap- 
provals. Jay, 1784 Union, San Francisco, 


| 94123 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Salem 169, Oregon 97308. 
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“INVERTED Error" Dag Hammar- 
skjold, 5c with approvals, Belmont Stamps, 
Washington, D.C. 20015. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps. selected approvals. 
NJ. $204. 1501, 1027 Maryland. Cape May. 
N 


"ROUND" Gold Qatar Stamps 10c with 
rca ined Bellmont Stamps. Washington. 


11 DIFFERENT U.S. over 60 years old 
10c. Scott's Famous U.S. Foreien Approv- 
als. Scott. 22 Middle, Lexington. Massa- 
chusetts D1-02173. 


EXCLUSIVE Near East always in the 
news. We are cffering a nice cie.ton of 
stamps from Israel, Egypt. Jordan, Syria. 
Iraq, etc. for only 10. to appioval app.i- 
cants. Clark Stamps, Dept. 58C, Muskegon, 
Michigan 49444. 


100 DIFFERENT From 100 Different 
Countries. 50c. Praha, Box 68-PS. New 
York 66. New York. 


FREE COLORFUL COLLECTION 

INCLUDING Famous Paintings. Ken- 
nedy, Churchill Memorials. Pleyfv! E't- 
tens, Beautiful Birds. Triangles. Diamonds. 
and several Olvmpics. 
Adults requesting our Worldwide Approv- 
al Service. Valley Stamps, Box 398-PS. 
Spring Valley, California 92077. 


Шии КИП 


—— € на == = 


200 MIXED U.S. various issues, inzlud- 
ing large Commemoratives 10. Monjar. 
3004 Westknolls, Cincinnati. Ohio 45211. 


64 PAGE U.S., О, N. illustrated catalog 
10c. Stone. 260 Washington. Boston. Mass. 
02108. 


RUSSIAN space set 10c. Russian Ap- 
provals, topicals, Snedco, Waldwick, N.J. 


E ылыныы анына i 


LARGE Colorful stamps, 3 different ‘sets 
only 10c! Approvals, Cole, Вох 22:E, Buffa- 
lo, New York 14221. 


U. 8. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamps. 
Kennebunk. Maine. 


40,000 DIFFERENT, Amazing new plan | 


builds your collection systematically, coun- 
try by country. As low as 50c weekly. 
Ware, Monroe 70, Conn. 


FREE Sample! Interesting Informative | 


Illustrated, National Stamp News, Ander- 
son, South Carolina 29621. 


1000 | FINE Mixed United. States Stamps 
25c. Wright's, Box 2122, Hagerstown, 
Maryland 21140. 


1000 UNITED STATES airs. commemora- 
tives. high values. еіс. $1.00. No approvals. 
A. Gericke, Box 791, Milwaukee, Wis- 
consin 53201. 


U.S. APPROVALS. Low prices, Eagle, 
2221 Ror Romine Ave. . Pittsburgh, Pa. 15226. 


Se т===—==== 


50 | DIFFERENT Old U.S. Revenue 
Stamps 50c. Win hester Stamps, Box 1592, 
Manstield, Ohio 44907. 


— P ——— ны: 


FINEST Worldwide Approvals for Seri- 
ous Coliectors. D & D Stamps, P. O. Box 
215. Cape Cottage. Port.an.. Main: 04 07, 


50 DIFFERENT Large U.S. Commemo- 
ratives 25c. No app:ovals. Earl Mi.ls, P О. 


Box 272-P, Auburn. Massachusetts 01501. 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 


33c TUBES, Radio & TV! Free List. 
Cornell 4217-S University, San Diego 5, 
California. 


Absolutely Free to 


|, Plans—All complete 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equi pens, tapes. Unusual 
values, Free Cata Dressner, 1523A 


Jericho Tpke., New "Hyde Park 1, New 
York. 


TAPE recorder saie. Brand new, nation- 
ally advertised brands. $10.00 above cost 
Arkay Sales, 1028-G Commonwealth Ave- 
nue, Boston. Mass. 02215. 


GOVERNMENT surplus ele^tronies. 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant. Mass. 01908. 


FREE Electronics Catalog. Tremendous 
bargains. Send postcard. Electrolabs, De- 
partment C-665A, Hewlett. N. Y. 11557. 


HOW to improve your stereo. Room 
Aco stics clearly explained.  Illvstrate: 
handbook $1.00. ^A^strosovnd, Dret, 209, 
Box 2088. Anaheim, California 92804. 

LOUDSPEAKERS. Enclosures, Kits. ‘Lite 
erature. Factory Piices! Auratone Manu- 
fseturirg, Chula Vista, Calif. 92011. 


ZONAR (Zone Approach Receptor), New 
miniature ele.troni: swit h detects near- 
ness of human body! Guaranteed. Free in- 
formation. Claremont Products, 860 Reed. 
Claremont, Calif. 91711. 


HOBBYISTS, Experimenters. 
S-ientists, Students 


Amateur 
. , . Constrretion 
including drawings. 
s.hemati's. parts lists. prices. parts sources 

Laser—Build your own coherent-light 
сред] laser, Onerates in the pulse mode. 


in the visible light range—$6.00 . . . Diode 
| Le5er—invisible light (infrared) can be 
-entin 07 51у modulated—$3.00 . Radar— 


POLICE Radio. Hear all police calls, fire 


departments, Sheriffs, taxis, ambulances, 
Highway Patrol. New 5 band portable ra- 
dio and direction finder. Free Booklet. 
PE ымны Dept. 249. Redondo Beach 
90278. 


TRANSISTOR Radio Kit $3.98. All ma- 
terials, dire.tions, Fine Scien.e Project. 
Learn electronics. Mac's Tri-Kits, 212 Dav 
Ave., Bakersfield. California 93308. 


55 HI-FI, STEREO, 
ELECTRONICS 
SCOTCH Recording Tapes. Stereo Tapes. 


Catalog 5c. Tower, Laiayette Hiii, Penn- 
sylvania 19444, 


SLEEP-LEARNING EKits—endless tapes, 
timers, complete outfits, Catalog free. 
SLRA, Box 24-SB, Olympia, Washington. 


210 | POPULAR SCIENCE 


Build your own ultrasonic doppler radar. 
'" » t motion of people. automobiles. even 
falling rain drops. Transistorized, uses 
etendard small 9-volt batterv—$4.00 . . . 
Or send 25c coin or stamps for complete 
catalog . . . Technical Writers Group. 
Pox 5694, State College Station. Raleigh. 
N.C. 27607. 


56 PHONOGRAPH RECORDS, 
TAPES 
DISCOUNTS on all LP's, Free details. 
Citadel Rerord Club. 545 Fifth Ave., Dept. 
3. New York 17, New York. 


Save up to 60% 


STEREO Tapes, (no 
membership fees, postpaid anywhere 
US“). Free 60-page catalog. We discount 


| batterles, recorders, tape accessories. Be- 


ware of slogans “not undersold." as the 


| discount information you supply our com- 


petitor is usually reported to the factory. 
Saxitone, 1775 Columbia Road, Washing- 
ton, D. С. 20009. 


3.500 UNUSUAL Hobby. 
Others; Free Catalogue. 
300 Chelsea. Louisville, 


Party Records. 
Rose's Records. 
Kentucky 40207. 


37 MUSICAL INSTRUMENTS 


ACCORDIONS, Guitars. Band Instru- 
ments! Save to 507. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International] Music Mart, 
5575-P Belmont. Chicago 60641. 


GUITAR, Banjo Making, books, plans, | 


wood. necks. tools. List 20c. Wildwood. 510 


| East llth Street. New York, N. Y. 10009. 


GUITARS. Accessories— Guitar Maker's 
Books, Materials, Supplies. Free Catalog. 
wruitar Center. Box 15444. Tulsa. Okla. 74115. 


| 


LEARN Piano Tuning. Authentic In- ` 


struction $4.00. Free Literature. Prof. Ross 
1513 Shady Lane. Pine Citv, N. Y. 14871. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin. PSM. Covina, 
California 91722. 


DRUMMERS — Novelty ''Ching-Ring''. 
New Wild Beat! Free Brochure. Roberts | 
Music Sales, 19125 Summers. South Bend. 
Indiana 46637. 


COMPLETE play by ear course, Piano. 
Organ. $3.00. Box 183, 
nois 60305. 


28 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music. 49-P 
West 32. New York 10001. 


River Forest. Illi- : 
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COMPOSER will collaborate 50-50 on 
billads. Anita Word, Box 9765, Dallas. 
Texas 75214. 


SONG Ideas Wanted. Write with active 
professional songwriters with publisher 
contacts. Records made. Share rova!ties. 


Send ideas—free examination. Songwrit- 
св, ‘ ына. 236 W. 55 St., Ү. 


POEMS Wanted for new song hits and 
recor: nes by ,mcericas' MoS: wip ...r St - 
dio. Tin Pan Alley, 1650-PS Broadway. 
New York 10019. 


SONGWRITERS: Protect your ideas! 
Get Safe Procedure! We serve Tep Hit 
Writers. Stperior Song Servi e, Dept. 324. 
545 Fifth Ave., New York. N.Y. 10017. 


SONGS. Poems Wanted! Accepted songs 
' bEshed. recorded at o'r expense! Talent 
17- PS Longwood 1 Road, Quincy. Mass. 


SONGWRITERS! Have уосг precious 
poom develcped into a beautiful song. 
Free Examination. Royalties. Recordings. 
Publisher contacts. Send poems: J & J 
Song re^t'ons, 190 Massachusetts Ave.. 
Boston 02115. 


J SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Mvsi^ Institute. Box 532- 
PS. Nashville, Tennessee. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists. Write: Globe. 420 Broad. 
Nashville, Tenn. 31203. 


IMPORT - EXPORT 
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ORIGINAL oil peintines direct from im- 
porter. M^Daniel, Box 172. Claymont, Del- 
aware 19703. 
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BUSINESS 
OPPORTUNITIES 


SELL Educational and Civil Service test 
guides by mail. P'^biisher, Box 908, Brooks- 
ville. Florida 33512. 


ELECTRIC4L Repair — Washers, dry- 
ers, motors, stoves. clo^ks. toasters, Free 
details. Industrial Training Institte. Dept. 
65110, 815 Е. Rosecrans, Los Angeles 90059. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Ro:kbottom prices. Closeouts, etna Rd pie 
Dropship merchandise. Automobiles 
Worldwide imports. Hongkong clothes. 
Free аеї 115, International B yers. 216- 
des West Jackson, Chicago, Illinois 
60603. 


SELL Advertising book matches, Write 
us today; we put you in business by return 
mail; handling complete line ad book 
matches in demand bv every business 
right in your town! No investment; every- 
thing f'rnished free! Top commissions 
daily! uperior Match. Dept. РХ-907, 
7550 S, Greenwood, Chicago, Ill. 60619. 


$100.00 WEERLY spare room. Raise red- 
worms odorless, soiless way, Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


EARN Monev raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill. Texas. 


FREE Literature — Make Big Money 


Raising Fishworms and Crickets. Carter 
Farm, Plains, Georgia. 
VENDING Machine Catalog, Rake, 


523 PS Spring Garden, Phila., Pa. 19123. 


SECRETS! Secrets! Mail order success 
revealed by internationally famous expert 
who discovered how to make home busi- 
ness fortunes, Beginners: Get free copy 
"How to Make Money in Mail Order." 
Disclose free advertising. Profitable prod- 


ucts, everything! No obligation. Write 
Mailco. 1554 Sepulveda, A699, Los An- 
geles 90025. 

OPERATE Restaurant or diner. Free 


booklet reveals profitable plan. Write Res- 
taurant Business S:hool. Dept, FC-97. 1920 
S nnyside. Chicago, Illinois 60640. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details, Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


IMPORT-Export opportunity. profitable 
world-wide. mail-order business from 
home, without capital: or travel abroad. 
We ship proven plan, for no risk exami- 
nation, Experience unnecessary. Free de- 
гаги. Mellinger, Dept. A699 Los Angeles 


CLIP Newspaper items. $1.00-$5.00 each. 
petas free. Walter. Box 1360-SA. Erie. 
enna. 


FIANO Tuning learned quicklv at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School of Piano Tuning, Miami, 
Florida, 33145. 


$200.00 DAILY in Your Mallbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do, Free Details. Associates. Box 
136-B, Holland, Michigan 49423 


BUILD Custom Cases at 
Profit. Get orders by Mail. 
materials, instructions, everything. ree 
Home Business details. Customcase, 805 
CSC, Sunset, Los Angeles 12. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time, Free information without obli- 
gation. Lifetime Career Schools, Dept. 
A-146 2251 Barry Ave.. Los Angeles, Calif. 
90084. 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately . . . , before 
your territory is taken. Free booklet ex- 
plains everything. Send today. Then de- 
cide, Duraclean, C7-184A, Duraclean Bulld- 
ing, Deerfield, Illinois. 


IMMEDIATE Profits with no capital or 
experience, Take orders for all magazine 
subscriptions. Friends and neighbors. are 
yonr prospects. Write now for complete. 

ree kit. McGregor Magazine Agency, Dept. 
BB8, Mount Morris, Ilinois 61054. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 1508 Erie, Chicago 60622. 

BECOME Tax consultant. Our students 
earn $1,000-$3.000 every tax season pre- 
paring returns evenings, Accredited. State 
approved. National Tax. Monsey 1GA, New 
York 10952. 


MAILORDER -— Start with Giftime's 
fabulous dropship color catalogs imprinted 
with name, address, Amazing bonus plan 
stimulates orders. Lists available. ree 
catalog, details. Giftime, Dept. PS. 919 
Walnut, Philadelphia. Pa. 


MAKE Extra Money — show friends. 
neighbors—Gifts, Stationery, Christmas, 
All Occasion Cards. Experience unneces- 
sary. Salable samples on approval, free 
catalog. free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway. 
Dept. PS-38, New York 10013. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 


Home For 
We Supply 
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visible Mending. Make tears, holes disap- | 


pear from clothing, fabrics. Steady vear- 
round demand from cleaners, laundries, 
homes, Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 60626. 


MAILORDER — Cash business without 
merchandise investment. 65 products, 
dropshipped. Nat'l Merchandisers, 340815 
Motor, Los Angeles 50034. 


FORTUNES can be created by using 
Your ideas. Details free. Berry's, Box 
193-A, Bowen, Illinois 62316. 


FREE "Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today, National Franchise Reports, PS-528, 
333 North Michigan, Chicago 60601, 


“72 POPULAR moneymaking ads re- 
vealed! Details. Long, 2501 Lippincott, 
Flint, Michigan 48507. 


EARN $1,000.00 month operating Book- 
keeping Tax Service. Universal, Box 664-P, 
Springfield, Missouri 65801. 


INSTALL burglar alarms without pre- 
vious experience or costly equipment. Big 
profit. Free details, Nasco, 11071 Massa- 
chusetts, Dept. A699. Los Angeles 90025. 
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VACUUM Plastic Molding & Liquid 
Plastic Casting—At Home! Make hundreds 
; of full 3-D plastic products. Big profit in 
spare time, Free facts. samples, Nation- 
wide Plastics. Dept. CE 12305 Hae thorne 
Blvd.. Hawthorne, Calif. 90250. : 


START own business! Booklet shows 
you how! Only 10c Popular Mechanics 
Classified. Dept. 5-5, 575 Lexington, New 
York 10022. 


BIG Money—making new greaseless do- 
nuts in kitchen, Everything furnished. Sell 
stores. Free Recipes. James Ray, Waseca, 
Minnesota 56093. 
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SEEKING Success? You are wealthy al- | 


ready! The whole World is ours! Everybody | Posts. Carlane, 1803 Fremont, Rapid City, 


on Earth your partner! Investigate my 
proposition! Ornsteen, DuQuoin, 11, 62832. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon, Box 54386—PSS, Los Angeles, Cali- 
fornia 90054. 


IMPORT-Export Business Made Easy. 
Complete set up. Not just instructions. 
Hermes, 152 West 42. New York City 10036. 


FREE Book “900 Successful, Little- 
known Businesses." Work Home! Plym- 
outh-152J. Brooklyn. New York 11218. 


VENDING Machines—No Selling. Oper- 


ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


BECOME Finance Broker Part Or Full 
Time, Information: Research Investments, 
Box 171, El Reno, Okla. 73036, Desk 2 


DRAFTSMEN! Operate Own Drafting 
Service! Sure, Independent Income; Full. 
Part Time. Experience Unnecessary; De- 
tails: Roberts Drafting. 1741 Circle Road. 
Baltimore, Maryland 21204. 
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$80.00 A DAY! Selling Books by Mail. 
DonKar, 19148 La Сапа, Hacienda 
Heights, California 91745. 
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MAKE 80c profit on $1 sale. Details. 
test sample 25c (refundable), Sands Com- 
pany, Box 16126-BJ, San Francisco, Cali- 
fornia 94116. 


MAIL Your Own Wholesale Printing and 
business equipment catalog. Sample 25с 
(refundable), Art Design, Room  157-J. 
10280 Washington. Eden Prairie. Min- 
nesota 55343. 


"HOW to make money by mail'! Free 
Details! Thacker, Box 4-55, Rossville. 
Georgia 30741. 


HOW To Bring The Mailorder Dollars 
Tumbling In! Free Details! Livingstone. 
Box 5332. North Charleston 2. S.C. 29406. 

CONCRETE Facts: Cement Artists Make 
Big Money. Home Business; Experience 
Unnecessary. Unlimited Unique Pottery 
Designs Easily Made Without Moulds. 
Birdbaths, Fountains, Wishing-Wells. 
Benches, Etc. Chemical Coloring Formu- 
las, Marbleglazing, Free Illustrated Bro- 
chure. Hollywood Cementcraft. 602 Athens 
Street, Altadena, California 91001. 


OPERATE Home 


mailorder business. 


| Vosacek Printing, 4444-PS Ute. San Diego, 


California 82117. 


100.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265-PY  Broad- 
way. New York, N. Y. 10001. 


SIMPLIFIED: Capital. Finance. Loans. 
I have the sources, Write: Counselor-3, 
Harlingen, Texas 78550. 


“А HOMEWORK Gold Mine” .,. Never 
Fails! Write: Traphagen, 303 East 19th 
Street. Indianapolis, Indiana 46202. 


—— M ete 


ZIP Code Directory. Over 35.000 Listings. 


| $1.00 prepaid. Nimasen, Box 973, Niagara 
| Falls. New York 14303. 
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COSTLY Halitosis!! Free Breath Test! 
Oraldyne. Box 260-Bl, Brigham City, 
Utah 84302. 


EASY Money! Amazing new electronic 
proximity switch senses people! Instantly 
fascinates everyone. Unique—no competi- 
tion. Free details. Bill Hayes. 860 Reed. 
Claremont, Calif. 91711. 


STOCK market tips, latest securities to 
buy. hold, trade, $1.00. D. & R. Associates, 
Box 4303. Dearborn, Mich. 


PARTNER Wanted Multi-Million Dol- 
lar Industry. Low Investment. Earn $20. 
$30. Per Hour As Your Own Boss, Part 
Time or Ful Time. Personal Training. 
Call or Write: Red Carpet Service Inter- 
national, Dept PS-4. 233-6747 Or 2387 
55717: al Street, N. E.. Atlanta. Georgia 


^ I MADE $17. 000 ON ONE DEAL 
YOU Can Too! Complete Information. 
$0000. Box 6284-B, Marietta, Georgia 


^ MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary, Free De- 
tails. Wooderd, Bridgewater, Mass. 02324. 
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$60.00 DAY, manufacturing Concrete 


South Dakota 57701. 


$10 WEEELY--Home spare time. Sim- 
pliied mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


I MADE $40.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey. Box 318-F. 
Ypsilanti. Michigan 48197. 


UNUSUAL, spare time successful busi- 


ness can be yours. Details free. FitzSimon, 
а Hicks Avenue. San Antonio, Texas 


J “MAILORDER ... No Investment in 
products!" Free catalog! Methods, 1926- 


FD. Lafayette Hill, Pennsylvania 19444, 


61 MONEYMAKING 


OPPORTUNITIES 


SHORTAGE Of Accident Investigators 
creates great opportunity. Many men earn 
$5 to $8 hourly in spare time. No high 
school diploma required. We train you 
privately by mail in 24 easy steps. For 
Free information write Liberty School, 
Depi: C-19. 162 Cook, Libertyville, Illinois 
600 


MAKE $12.00 profit each. dozen assem- 
bling Belts, Details: Send stamp, Redi- 
kut's, Loganville 41, Wisconsin. 


MAKE Money Clipping Newspaper Items. 
Book Reveals Several Ways. $1.00 Post- 


| paid. Ralph Portela, 114 Elliot Place, New 


York, N. Y. 10452. 
Writing 


HOW to Make Money Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell right 
away. Send for free facts. Barrett, Dept. 
C-86-V1, 6216 No. Clark, Chicago 60626. 


RAISE Rabbits for us on $500 month 
plan. kree aetails. White's Rabbitry. Mt. 
Vernon, Ohio 43050. 


SPARE TIME OPPORTUNITY 

MONEY-—wWe Pay at the rate of $10 hr 
for Nothing but vour opinions. written 
from home about our clients' products and 
publications. sent you free. Nothing to buy. 
sell, canvass or learn. No Skill. No Gim- 
micks. Just honesty, Details from Re- 
search, PS-19, Box 669, Mineola, N.Y. 
11501. 
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FREE facts and descriptive bulletin, Be 
an Air Conditioning, Refrigeration. and 
Heating serviceman. High pay, jobs open 
everywhere. operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolin Trouble Shooter, 2016 
Canton, Dallas, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm-11, Plains, Ga. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free, Walter, Box 1360-5, Erie, 


Penna. 


OVER $16.50 an hour. Spare Time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars Free! Write: 
Roberts, 1512 Jarvis, Room CR-3-HT, Chi- 
cago 60626. 


MAKE Big Money Fast! $1,000.00 in 60 
days possible. It's easy taking ошын By 
Dwarf. Standard fruit trees, roses, 
mentals, etc. Price earned $7,118. $0. first 
year! Color Outfit Free! Stark, Desk 31098, 
Louisiana, Missouri 63353. 


EARN $500.00 Monthly Clipping Ads at 
Home. No Investment-Experience. Free In- 
formation—send stamp. American, Box 56, 
Muncie. Kansas, 
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vis. Chicago 60626. 


START Big-Pay Business At Home in 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $7.32 profit on every pair. 
Full particulars free. Send postcard to 
Mason. 1512 Jarvis. Room CM-3-HT, Chi- 
cago 60626. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products—- 
spare time. Send name, age. for 5 months 
free subscription, Opportunity Magazine. 
850 N. Dearborn. Dept. l 18- -JM, I. Chicago. 


AMAZING successes through franchises! 
Become exclusive franchise holder vour 
territory. Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 


$200.00 FROM sheet !4" Plywood (Scrap), 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


SPARE Time cash. Sell Famovs Han- 
over Shoes. Actual samples and sales kit 
Free. No experience needed. No age limit. 
Lowest prices for high quality makes sell- 
ing easy. Every man a prospect. Big daily 
commissions. For Full details. write. Han- 
over Shoe. 318 Carlisle. Hanover. Penna. 


MEN—Women! Start Money-Making 
Plastic Laminating Business at home in 
spare time, Material that costs 11c brings 
back $2.58. No convassing or selling but 
mail orders bring in $20 a dav. Write for 
full particulars free. 
card to Warner, Room CL-3-HT, 1512 Jar- 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have vour 
own business tied with successful Nation- 
al Companies. Send name. address to W. 
Stewart, 1085 Walnut, Des Plaines, Illi- 
nois 60016. 


FREE! World's Greatest Mail Order 
Medium! Bargains Galore! Business Op- 
portunities. etc. БОРЫЛУ Mechanics Clas- 
sified. Dept. W-1. 575 Lexington. New 
York 10022. — э an 


BECOME Notary Public! Free, Particu- 
lars, Stationers Exchange. Box 4120-S, 
Evansville, Indiana 47711. 


МАКЕ $5.00 Hour sharpening scissors. 
Details free. Flory. 3741 Rufe Snow, Fort 
Worth. Texas 76118. 


MONEY By Mail! 100 Letters per day | 
containing 25c! This plan plus six others. 
Send 25c Today! Mekalet PS967. Box 193, 
Lyons. Illinois 60534, 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free; 
Parkway Machine Corporation, 715 PSM 
Ensor Street, Baltimore 2, Maryland. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits” at home. De- 
tails: Batteryman, Box 878, Palm Desert, 
California 92260. 


WANTED! Addressers — Commission 
Mailers. Ooton Distributors. 110-SP, North 
Shore Drive, Suffolk, Va. 23434. 
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ROMANTIC ideas make money!! Free 
details, Oraldyne, Box 260-K1, Brigham 
City. Utah 84302. 


HOMEWORKERS wanted! New Infor- 
mation Directory of 200 Companies seek- 
ing part-time workers. Save time-money. 
Send $2.00. Quest Enterprises, Box 6029. 
Dept. 29. San Jose. California 95150. Sat- 
isfaction Guaranteed. 


I WORK Home-—Made 510.000 First 
Year! Simple I Free details. Ventures- 
6, Harlingen, Texas 78550. 


"FREE Mailorder Details’'—How to start 
making money through mallorder. SW, 
Box 223-A, Hempstead. N. Y. 11551. 


W. BEIER earned $2000.00 first month 
with new Self Adhesive Photo Album. De- 
tail, sample, Free, Write today. Keating. 


' 3524-PS-9 Brighton, Pittsburgh. Pa. 15212. 


$2 HOUR typing home. Murray 
Order Service. Granby, Conn. 06035. 


BECOME A Cattle Investor! Quick turn- 
over on your money. Profits to 20';, $100 
per unit. Free Information. Cactus Cattle 
Company. Rt. 1, Box 486, Glendale. Ari- 
zona 85301. 


TEAR Out This Ad And Mail With 
Name, address for big box of home needs 
and cosmetics for Free Trial. to test in 
your home. Tell your friends. make money. 
Rush name. Blair, Dept. 55DT. Lynchburg, 
Virginia 24505. 
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Mail 


POPULAR SCIENCE 


Rush name on post- | 


| fornia 90803. 
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62 EMPLOYMENT 


INFORMATION 


USE Protesstonil . fsslosmient Agency 
methods for better paying job. Send $5: 
Box 457. West Covina, Calif. 91790. 

С EXOTIC South Africa wants you!! Hi- 
Рау! Hi-Adventure! Government Assisted 
Passage! Details 82. Dunn Services. Box 
185-PS. Blairstown. Iowa 52209. 

GUARANTEED Employment Opportuni- 
ties. Men, Women, Students. Teachers. 
U.S.A. Fulltime and Summer 
All occupations and trades, Send 


jobs. 


|! $3.00 (Refundable) for Application Forms 


and Compendium. World Continental Em- 
plcyment, P.O. Box 475, Dept. 36-2. Lodi, 


| California 95240. 


FOREIGN and USA job opportunities 
available now, Construction, all trades. 
Earnings to $2.000.00 monthly, Paid over- 
time, travel. bonuses. Write: Universal 
Employment B-4, Woodbridge, Connecticut, 

FOREIGN Employment. Construction, 
other work projects, Good paying overseas 
jobs with extras. travel expenses, Write 
only: Foreign Service Bureau, Dept. PS. 
Bradenton Beach, Florida 33510. — ^ — 33510. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportnities. 
Latest Government Information $1.00. 


Austco, Box 3623-F. Long Beach. Cali- 


ое ——————_кэ—-ыы-——— ы-ы шш ——————Є——_———————-—+-+-—-—--———— 


JOBS in Los Angeles, Current Listings. 
Your Occupation. $2.00. Frederick's, P. 
Box 851, Lawndale, Calif. 90260. 


" AUSTRALIA wa wants Americans! Oppor- ! 
tunities, government assistance. Details in 


Special Report. Bonus Canadian report. 
Send $1.00. Information pou Box 
12855- c, St. Petersburg. Fla. 33133 
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AUSTRALIA Wants You! Good Pay. Ad- 
venture, Government Paid Transportation 
Allowance! Send $1.00 for "Australian Op- 
portunities Handbook." International Ser- | 
vices, Box 12-F9, Greenfield. Indiana 46410. 


63 SPECIAL SERVICES| 


С INFORMATION On Anything. Ferguson 
| Research Specialists, 83-45 Vietor Ave., 
Elmhurst. М.Ү. 11373. 


POWER for you! Free details. Institute, 
Box 37012-P, Los Angeles. 90037. 


66 AGENTS WANTED 


BUSINESS Kit Free! Postcard puts you 
in business! Complete line 275 shoe styles. 
jackets! New Discoveries pay Big Com- 
No investment. Send for Free 
Kit. Mason. K-579, Chippewa Falls, Wis- | 
consin 54729. 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 1215сС] | 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits, Catalog Free. Nathan Portnoy As- 
sociates, 2109-J Roosevelt Road, Chicago 


LI 


EVERY man a ect, С EVERY man a prospect. Refundable 
sales kit offer ея ne ine belt buckles, 
tie clasps. money sling cuff links. lapels. 
identification badges, individualized with 
customer's пате and emblems. Cap 
badges for trucking. bus, taxi, police. fire- 
men, also postal, letter carriers and heavy 


construction emblems. Choice 3000 em- 
blems, Hook-Fast. Box 1088-PS, Provi- 
dence, Н. I. 


START Your Own Business on Credit 
Your own boss, Hundreds of Dealers mak- | 
ing $100 to $300 and more weekly. We sup- 
ply stocks, equipment on credit. 300 home 
necessities. Sales experience unnecessary. 
Pleasant, profitable business backed by 
world-wide industry, Write Rawleich, 
Dept. I-U-PSC, Freeport. Ill. 


$200.00 WEEKLY. Every business and 
professional man has No-pay accounts. 
Send them to us for collection, We pay 
you for each name listed. No collecting, 
Dept, PS-12, General Finance Company, 


Pickwick Bldg.. Kansas City. Mo. 64108. 


МАКЕ Ехіга Money — show friends, 
neighbors—Gifts. Stationery, Christmas, 
All Occasion Cards. Experience unneces- 
sary. Salable samples on approval. free 
catalog, free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-39, New York 10013. 
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MAKE 550.00 daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine. 
850 N. Dearborn, Dept. 18-JA, Chicago. __ 


WILL vou test new items in vour home? 
Surprisingly big pay. Latest conveniences 
for home. car, Send no money, Just your 
name, Kristee. 123. Akron. Ohio 44308. 


RELIABLE Person wanted to receive 
orders for Top Company. Stay at Home. 
$14,000 made easily, Details $2.00. Caton. 
Box 873, Durant, Oklahoma 74701, 
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SELL new wonder Gems, super brilliant. 
Phillip's Gems, Brady Lake. Ohio 44211. 


ESTABLISH Your own Business. Low 
Prices On Used Clothing, Shoes. House- 
hold Goods, Unlimited Profits, Free Cata- 
log. Northwestern Distributors, 2129 North 


Western Avenue, Chicago, Illinois 60647, 


67 SALESMEN —DISTRIBUTORS 
W ANTED 


J GET New shirt outfit free! $90 weekly on 
5 average orders a day. Famous quality 
made-to-measure dress and sport shirts 
at $4.95 up. sell to all men. No experience 
needed, Full or part time. Write: Packard 
Shirt Co.. Dept. 723. Terre Haute, In- 
diana 47808. 
HOUSEHOLD and food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Мап. Woman, Full, part time. 
McNess, Freeport 27. Illinois 61032. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail, handling complete line ad book 
Matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-967, 7530 
S. Greenwood, Chicago. Ill. 60619. 


YOUR free copy of World's biggest sales 
magazine tells you how and where to 
make more money on your own in selling. 
Write Specialty Salesman Magazine, Desk 
6B, 307 North Michigan, Chicago 1. 


EARN Big Commission Full or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start 
now. National Press, Dept. 78D. North 
Chicago, ПІ. 60064. 


$1. 000. 00 A MONTH for making dramatic 
3-second demonstrations of amazing light- 
weight Presto Fire Extinguisher. Chemical 
used by Airforce snuffs out fires Instantly. 
Only $4.95, Terrific commissions. Millions 
want it. Free Kit, Merlite, 114 East 32nd. 
Dept. P-66-R. New Yoi P-66-R. New York 10016. 


— SELL Hertel Bibles- Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions. Write: International Book, Box 118- 
PS. Wichita. PS. Wichita, Kansas 67201. — — — — 67201. 


| FREE. 206 Easy Ways to make money 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name. age. for 5 months 
free subscription. Opportunity Magazine. 
850 М. Dearborn. Dept. 18-JS. Chicago. 


NEW Car Thief Signal. Lightning Seller, 
Samples for trial. Northwest Electric, Ave., 
292 Mitchell. South Dakota. 


MAKE Extra Money! Introduce New 
Miracle Cantrece Nylons at 69c a pair. 
Guaranteed Never To Run. We show you 
how. Supply big outfit and sample stock- 
ing Free. Spare-time cash year-round. 
It's easy. Write American Mills. Dept. 151. 
Memphis, Tenn. 38101. 


^ MUSIC Teaching Courses 
recordings. Free Literature. 
South Saint Paul, Minn. 


MONEY: Ewik-Shave eliminates Brush 
& Lathers: Millions Buyers Waiting. Coun- 
ter Displays. etc. Quick start. 1-Dozen 
$6.00; 3-Dozen $16.80; 6-Dozen $29.60. 
Gross $52.20. Sample $1. 00 or Write: R. 
Castro Mfg.. Kenna 1, W. Va. 25248. 


roduced on 
avro Corp.. 


68 REMAILING SERVICE 


NEW YORE CITY-—Remailings 25:— 
Confidential Receiving-Forwarding, Mcnth- 
ly $3.00. R. Valles, Box 375, New York 
City 10036. 


MIAMI remails 25c. Monthly rates. PS 
Miris. Box 1266, Coral Gables, Florida 
33134, 


SOUTH America Registered re-airmails 
$1.00. Confidential, reliable. Leon, Box 
360. Guayaquil, Ecuador. 


SECRET Remailing, Receiving system, 
Packages, Letters. $3 monthly. Continen- 
tal, Box 3781B, Phoenix, Arizona 85030. — 


SECRET Mail System. 406-PS, South 
Second, Alhambra. California 91802. 
Phone: 213-281-4218. 


RELIABLE. Fast Secret Remails From 
City Beautiful. 25c—$3.00 Monthly. T. F. 
Horsley, 126 Edgewood Ave., Dayton, Ohio 


HOUSTON singles 25c. Space City Dis- 


tributors. Box 61222-P, Houston, Texas 
77061. 
CONTESTS 
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SWEEPSTAKES Contests. How to win. 
Write for free particulars. General Con- 


tests, 1609-19 East Fifth. Duluth, Minne- 
sota 55812. 
70 AUTHOR’S SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes, Free booklet PS. Vantage, 
120 West 31. New York. 


72 EDUCATION & 
INSTRUCTION 


THE Key to Better Memory. by Andrew 
Abbott. Bad memory holding you back? 
Now you can have a steel-trap mind that 
lets you remember names and faces. facts 
and figures—anything you want to re- 
member—as eaSily aS you remember the 
alphabet! Others have done it—and you 
can, too! Rush $2.00 plus 25c shipping 
and handling to George F. Robinson, 5151 
Sansom Street. Philadelphia, Pa. 19139. 


WATCH Repairing. Learn to repair 
American and Swiss Watches in spare time 
at home. Tuition $5 monthly. Diploma 
awarded. Free sample lesson. No obliga- 
tion. Chicago School, Dept. WV. Fox 
River Grove, Illinois 60021. 


BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. 
Write for Free Book today. Weaver School 
of Real Estate, 3519-R Broadway, Kansas 
City, Mo. 64111. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy. Calif. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain. Pisgah, Alabama. 


“FINGERPRINTING By Correspond- 
ence," Civil Service Opportunities. Good 
Pay. Fingerprint School, 2759G-West 
Broadway, Los Angeles, Calif. 90041. 


MISSOURI Auction School. Free cata- 


log! 1330-05 Linwood, Kansas City, Mo. 
64109 = | 
DEVELOP Mind Power, personality, 


memory while asleep! Free details, SLRA 
Box 24- SF, Olympia. Washington. 


FCC LICENSE Training by correspon- 
dence, Approved for veterans. Crantham, 
1503 N. Western, Holly wood, Calif. 90027. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason 
AUN — ine y 

GET A British Diploma in Color. Phi- 
losophy. Biochemistry. Radionics, 


opathy. 35 courses. Curricular free. Dept. 
PSM, Brantridge Forest School. Lodge’ 
Brantridge Forest, Balcombe, Sussex, 
England. 


OPERATE Collection Agency 
Gold Mine!" 
Virginia 24004. 


"Little 
Franklin Credit, Roanoke, 


CORRESPONDENCE Courses—B.Sc.,En- 


| =. neering, Electronics, Catalog $1. Canadi- 


City 3, · 


Home- | 


an Institute of Science & 
233B Adelaide St. W.. Toronto. 


LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 339, Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation’s highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
75235. 2603A Inwood Road, Dallas, Tex. 


Technology, 


| BOOKS, Free general catalog, 60 pages 


Text. vocational, educational. instruction- 
al subjects. Millions of volumes. new and 
used. Bargain prices. Books bought, Est. 
1902. Long's College Book Co., Dept. М1. 
Columbus 1, Ohio. 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts, tools and practice equipment. Free 
information. ‘‘Write NCRS, Dept, EE, 
Englewood, Colorado. today.'' 


DRAFTING (Electronic, Mechanical, Ar- 
chitectural, Art). Home Courses $25. 00. 
Send $2.00 first lesson. Prior. Inc. 23-09 
169 Street, Whitestone 57, New ` York. 


COMPLETE Your High School at home 
in spare time with 70-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School. 
Dept. X646. Drexel at 58th, Chicago, Il- 
linois 60837. 


FREE Trial!! Sensational sleep-learning 


record kit improves memory, personality, 
concentration. Results guaranteed! 
um, 333-AE9, Michigan, Chicago 60601. 


FREE Bible course. Exciting! CCS. 143 
South Gregg St. .. Charlotte, N.C. 28208. 
"THE EXAM SECRET!" PASS EXAMS 
PAINLESSLY. Away with Nerves! Your In- 
vestment: $1.00. Lloyd Publications, Suite 
1400, ‚ Ainsley Building, ] Miami, Fla. 33132. 


For- 


PENMANSHIP Corrector. Improve poor | 


penmanship quickly. Details free. Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


MINISTERIAL Extension Courses, Send 
For Entrance Examination. Soms. 887 West 
Spruce Ave.. Ravenna. Ohio 44266. 

USED Courses. Books. Catalog 10c. 
DOE 78D Courtright, Wilkes-Barre. Pa. 


OIL Burner Servicing. Easily learned 


(Home Study). Marlin. 3920 S, E. 92nd.. 
Portland, Oregon 97266, 


SEWING Machine repair is profitable. 


Free details, Gail's, 4105 E. 
der. Colorado 80302. 


BE Sure!! Free Breath Test! Oraldyne. 
Box 260-B2, Brigham City. Utah 84302. 


PIANO Technology — Electronic Organ 
Servicing Learned Easily At Home. GI Ap- 
proved. Free Booklet. Niles Bryant School, 
Dept. S, 3631 Stockton, Sacramento, Cali- 
fornia $5820. 


SCIEDUTECS Tomorrow’ s rapid self- 
education. For eager minds. Information 
50c (Free with sample $1.95). Vantage XVI, 
1258 Folsom, San Francisco, Calif. 94103. 


73 CARTOONING, 
SIGN PAINTING 


PAINT Signs! Using Patterns! 4-inch Al- 
phabet $1.50, 6-inch $2.00. 8-inch $2.50. 
Harwell's, PS-967, Byrdstown, Tenn. 38549. 


CARTOONERAMA Teaches you Car- 
tooning in a new 24 lesson course. Free 
brochure, CFA, Box 263-9D, Branford, 
Connecticut 06405. 


23  LESSON Compact Cartoon Course 
And Cartoonist's Magazine $1.00! Tooners, 
Box 30367, Lincoln. Nebraska 68510. 


SIGN Painting — Instructions. Brushes. 
Equipment. Free Catalogue. Kaufmann 
Signs, Centertown, Missouri 65023. 


76 DETECTIVES 
DETECTIVE 


Aurora, Boul- 


Course. Free Information. 


‘Criminology Institute, Box 202, Geronimo, 


USED Courses! Books! List 10c. Smith's | Oklahoma 73543. 
124 Marlborough, Salem, Mass. 01970. | 


DETECTIVE Profession. Home Study. 
Lapel Pin, Certificate, Future 2759CB 
Los Angeles, California 


West Broadway, 
90041. 
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DETECTIVE Course. Free Information. 
Universal Dete:tives, Box 8180E, Universal 
City. California 91608. 


DETECTIVE Training—for free infor- 
mation write to 1917S North Kenneth 
Ave., Chicago, Illinois 60639. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
talls. World Finance Co., Dept. MW-020B, 
620 Symes Bldg., Denver, Colorado 80202. 


BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-N, 200 Keelin Building, Omaha, 
Nebraska 68102. 


NEED Money? Your Debts Too Big? 
Solutions to all financial problems. Amaz- 
ing Results. Consolidate Debts. Non-Lend- 
ing Service. Free Details. Write: Finan- 
cial Consultants, 28 E., Jackson, Suite 
1204-PS. Chicago 60604. 


79 BUY IT WHOLESALE 


QUALITY gifts from the World over. 
Closeout prices, Free details. Јау-Мах, Box 
1422, Myrtle Beach, South Carolina 29577. 


NEW 6-color Deluxe below wholesale 
catalog. Automobile catalog and others. 
Housewares, clothing, suits, furs, shoes, 
furniture, rugs, appliances, refrigerators, 
washers. dryers, ES ishers, dinnerware, tef- 
lon, cookware, radios, televisions, stereos, 


phonographs, records, cameras, projectors 
| recorders, musical instruments, organs, 
typewriters. books. vitamins, shavers, 


wigs, binoculars, luggage, sporting goods, 


golf. bowling, game tables, guns, power 
tools, rider mowers, tractors. ts, 
motors, scooters, bicycles, Watches, dla- 


monds, jewelry. Huge discounts on thou- 
sands of name brand products. For free 
list (factory prices) Postcard: Selbyco-6, 
Decatur. Ill. 62522. 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment. Televisions, Cameras, 
Watches, Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automo- 
biles. All Makes. Free Details. Write To- 
day; Worldwide  Bargainhunters, Box 
730-B, Holland, Michigan. 


‘WORLD’ S largest wholesale supply. Buy 
from 7853 American, European, Japanese 
Wholesalers. Hong Kong tallormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 
Buyers, 216-PS Jackson, Chicago, Ill. 60606 


BUSINESS Cards (Raised Letters) $3.99 
Thousand. Wagner, 6200PS Whitewood, Li- 
brary, Penna. 15129. 


100.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York, N. Y. 10001 


ELECTRIC Guitars, amplifiers. whole- 
sale. Free Catalog. Carvin, PSW, Covina. 
California 91722. 


80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 10c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60604. 


BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


ZIP Code Directory. $1. 00. Mullins, Box 
137, Bass Lake, Calif. 93604. 
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TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 


SUPERQUALITY fine design fine elec- 
tric typewriter; types beautifully; $95.00. 
British portable $39.00. Rectangular Mag- 
nifiers $4.50; illuminated $9.90. Mark and 


Son. Box 5580. Milwaukee, (Shorewood) 
Wisconsin 53211. 
SEPTEMBER 1967 : 213 


RUBBER STAMPS & 
OFFICE SUPPLIES 
ADDRESS Stamp $1.50. Signature $2.88. 


Free Catalog. Jackson's, 1433 W. Winne- 
тас, Chicago, Illinois 60640. 


POCKET Stamp Printer, 
ач 19c. Ormiston's, Stockport, 
Bi. 
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Your Name. 
Ohio 


CATALOG: Rubber Stamps, Business 
Cards. Martins, 1425 Major, Jeflerson City. 
Missouri 65101. 


QUALITY Three Line Rubber Stamp, 
$1.50. Gamer's, Box 356, Syosset, New 
York 11791. 


FREE Rubber Stamp-— Printing Catalog. 
Rosie, Box 901, Waycross, Georgia 31501. 


84 PRINTING, 


MULTIGRAPHING, ETC. 


PRINTING 64 page catalog 25c, refund- 
able, Burk, 1075 Thomas, Memphis. Ten- 
nessee 38107. 


RAISED Letters—Business Cards. Sta- 
tionery, etc. Samples, Bargain Pricelist 
ve Pioneer, PS-9, Island Park, N. Y. 
11558. 


1,000 GUMMED Address Labels $1.00. 
Walt's, Box 966, South Bend, Indiana 46624 


FREE Literature: 1000 Address Labels 
$1.00, 1.000 Business Cards $4.95, Printing, 
Rubber Stamps. Jordan's 552 West O'Con- 
nor, Lima. Ohio 45801. 


OFFSET Printing. 81х11. 
Mail Order Printing Co., 
River, Wisconsin 53932. 


AES es ee 


THERMOGRAPHED Business Cards $2.99 99 
—1,000. Free Samples. Gables, 405 Clit- 
ton. Glenshaw, Pa. 15116. 


OFFSET Printing. Prompt service. 
Mimeo Press, 835 Falls, Rocky Mount, 
N. C. 27801. 


1.000, ЈЕ, 90. 
Dept. A. Fall 


1000 NAME Address Zip Code Labels | 


1.00. 3000 same or different Labels $2.00. 


on-Dor Distributors. Box 146, South 
River. New Jersey 08882. | 
1000 GUMMED Address Labels  70c. 


Three Line Pocket Rubber Stamp 90c. 
Both $1.35. Charon. 140P Comstock, Los 
Angeles, California 90024. 


AMAZING Business 
Samples. Print Shop, 
ville, R. I. 02828. 


BUSINESS printing. Catalog Free. Bill's 
Press, 531-5 Rosewood. Kirkwood, Mis- 
souri 63122. 


DUAL-Color Business cards thermo- 
graved; Stationery; Overnight  service- 
samples. Lee. 29 Redwood Rd . Springfield. 
New Jersey 07081. 


FREE! List Quality Offset-Letter | Press. 
Dowling Press, Pittstown, ЇЧ. J. 08867. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER Stamp Manufacturers Supplies. 
Starting Outfits, Presses, Low Prices. 
Fast Service, Catalog. Jackson Supply, 
1433 W. Winnemac, Chicago, Ill. 60640. 


Rubber Stamp presses, hydraulic oper- 
ated, electrically heated. Sizes 5" x 8", B" x 
12", 10" x 15", Starting outfits, supplies. 
Printing Presses. Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply prices. Custom Manufacturing, 406 
East Elm, Springfield 2, Missouri. 


PRINTING Outfits, type, supplies, Send 
dime for illustrated supply book and sam- 
les. Kelsey, Inc., H-8, Meriden, Connect- 
cut 06450. 


PRINTING Presses. 


values 
Green- 


Printing 
Box 576P, 


Type, Supplies. 


Lists 5c. Turnbaugh Service, Mechanics- | 


burg, Pa 


RUBBER Stamp Outfits, Supplies. Кіе- 
wiet. 2025 Barney Road, Kalamazoo, Mich- 
igan 49007. 


MAKE your own self-moldin rubber 
kanpa and printing cuts. Plexirubber, Ar- 
gyle 2. Wisconsin. 


TYPE And ba jst ся for rubber stamp 
makers. New wholesale price list No. 4 free. 
Star Stamp Supply, 752 Federal, Chicago, 
Illinois 60605. 
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88 OLD GOLD, JEWELRY 


WANTED 


^ HIGHEST Cash for Gold. Jewelry, Gold 
Teeth, Rings, Diamonds. Watches, Silver, 
Platinum. Mall Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals. 6 E. Monroe, Dent. 1357. 
Chi-ago, 60503. 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth. Watches, Diamonds. 
Silverware, Platinum, Mercury, Spectacles. 
Free informatlon. Rose Industries, 29-Y 
East Madison. Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


USED Wrist, Pocket Watches—$3.00 up. 
Free list. Southern Watches. 5-PS. South 
Wabash. Chicago 60603. 


WATCH and clock repairing books, Free 
Catalog, North American. Box TTBE. Fox 
River Grove, Illinois 60021. 


“CLOCK Folder Free. Complete Catalog 
$1.00. Clockshoppee. 1200—Jay. Sacramen- 
to, California 95814." 


90 GIFTS 


FREE 32 Page Catalog. Over 100 unusual 
items, Send name and address Today. 
Reed, 1415 W. Jarvis, Chicago. Ill. 60526. 


NEW GIFT CATALOG IN FULL COLOR. 
25с Coin please. Thank you. Gosse P-10. 
38 Day Street, Somerville, Mass. 02144. 


STARTER Sets For Gifts—5$3.00. 25 Pre- 
1940 Pennies in Album. Jodol Enterprises. 
Box 214, Trumbull. Connecticut 06611. 


MEN'S Star Sapphire Rings. Sterling 
Silver and Guaranteed. Send Ring Size and 
$18. Bradley Enterprises, 233 E. York. 
Flint. Michigan 48505. 


92 MODELS — SHIPS, 
| PLANES, ROCKETS 

SHIP and Yacht model fittings: Pine 
construction Hull Kits: blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan, 48067. | 

SHIP Models, Kits, fittings, plans, 
books, tools, engines. motors. Big illus- 


trated catalog 50c. James Bliss & Co., 
Dept. PS, Route 128, Dedham, Massachu- 
setts 02026. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers. trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries. Penrose 3, Colorado 81240. 


SHIP models catalog 15c. Scientiflc, Inc., 
100 Monroe, Newark, N.J. 07105. 


SHIP Model Kits and fittings: clippers, 
frigates, etc. Catalog, paint-tool list. book 
list, 40c. Model Shipways, Box 85, Bogota, 
New Jersey. 


ROCKETS!! Real Flying Models—2500 
feet altitude with powerful motors. Tubes, 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Rush Delivery, Centuri Aero- 
space, Box 1988, Phoenix, Arizona 85001. 


ROCKETS: Transmitters and other elec- 
tronic devices for Model Rockets. Nytronics 
Instruments, P.O. Box 471, Bozeman, Mon- 
tana 59715. 


93 ELECTRIC TRAINS, 
RACEWAYS 
LIONEL Trains Bulletin 10c. Catalog 


25c. Mack Bros., 2041 Chicago Ave., Chi- 
cago 60622. 


94 FOR INVENTORS 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched. 


| developed for commercial appeal and cash 
| /royalty sales to manufacturers by profes- 


slonal Invention Developer with excellent 
record of experience. B.S., Industrial] En- 
ineering: nited States Patent Office 
ormer Patent Examiner; United States 
Government former Patent Advisor! Sec- 
ond decade reliable service. Member: 
United States Chamber Commerce, Free 
"Invention Record'" and "Recommended 
Protection Procedure.'" Airmailed! Write: 
Raymond Lee, Invention Developer. 220-V 
Park Avenue, New York City 10017. 
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PATENT Searches, including copies of 
related U.S. Patents. $6.00. Inventors, at- 
torneys, Manufacturers use my ‘‘World- 
wide"’ Airmail service! "Invention Record’’. 
form and “Information Every Inventor 
Needs." sent free! Miss Hayward, 1029F 
Vermont Av., Washington 5, D. C. 


U. 8. PATENT Office Searches. 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


PATENT Searches, professlonal patent 
development ої inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions, Expert searches performed in 
the U.S, Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Offiie Former Examiner, 
Woolworth Bullding, New York. 


PROFESSIONAL Patent Searches, $6.00. 
including ofticial U.S. Patent Office copies 
of related U.S. Patents! Prompt, depend- 
able service. Certified, Airmailed! For free 
"Invention Record Folio" and ''Important 
Patent Information Every Inventor Should 
have. write: United States Inventors Ser- 
vi.e Company, 501X Thirteenth St. NW., 
Washington, D.C. 20004. 


PATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed, $85.00. Free ''Protection 
Forms" and “Patent Information". Write 
American Patent Search Company, Dept. 
ot 14th St., N.W.. Washington, D.C, 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Divi- 
sion, sion, 2420 TTth, Oakland, Calif. 94605. 


— PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00, Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th. N.W.. Washington 5, D. C. 


INVENTORS—Do you want to sell or 
license your Invention on cash or royalty 
basis? Write: Kessler Corporation. С-79- 
FI, Fremont, Ohio. . 


| PRODUCT Ideas Г Developed, Sales. 30 
years experience, Reliable, Inventors Cre- 
ative Service Company, 125 West Fourth 
Street, Los Angeles. California 90013. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches, Write for de- 


tails. Universal Patents, 184-B, Marion, 
Ohio. 
95 INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington. D. C, 20004. 


INVENTIONS Promoted-For Cash- 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York, 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure". Washington 
Inventors Service,  422-G, Washington 
Building, District of Columbia. 5. 


INVENTORS Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash/royalty sales. Free ‘‘In- 
vention Record." Information, Raymond 
cote eid Park Avenue, New York City 


INVENTIONS wanted, Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th. Oak- 
land 5. Calif. 

INVENTORS! Outright cash sale ог 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 
client manufacturers. Financial assistance 
available. Write Dept. 30, United States 
Invention Brokerage, 78 Wall Street, New 
York. М.Ү. 10005. 


INVENTORS! Don't sell your invention, 
patentec or unpatented, until you receive 
our offer Eagle Development Company, 
Dept. S. 79 Wall Street, New York 5, N.Y. 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatent- 
ed. Our national manufacturer-clients are 
urgently seeking new items for highest 
outright cash sale or royalties. Financia! 
assistance avallable. 10 vears proven per- 
formance, For Free information write 
Dept. 54, Wall Street Invention Broker- 


| PROVEN Sensitive M-Scopes locate | 
i § 
| 
age, 79 Wall Street, New York. N. Y. | 
10005. 


coins, relics, gold, silver, etc. Guaranteed. 
Terms. Free fascinating booklet. Fisher 
рн, Dept. PS7, Palo Alto, California 


m IUE Hunters, Prospectors. 
"Quality Engineered Mineral-Metal De- 
tectors Available." Detect Gold, Silver, 
Coins, Jewelry. Fully Guaranteed. Terms 
From $69.50, Free Catalogue. White's Elec- 
$1986." Room 361, Sweet Home, Oregon 


"TREASURE Hunters! Prospectors! 
Relco's new instruments detect buried gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco- A41, Box 10839, 
Houston, Texas T1018.’ 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items, Patented. Un- 
patented. Financlal assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker. 80 Wall St., New York. 

INVENTIONS wanted immediately for | puteo CHE 
promoting on cash or royalty. Patented. PRACTICAL metal locator for prospec- 
unpatented. Free booklet outlines royalty | tors, treasure hunters, $5.00. Money back 
rates, requirements. Write Kessler Cor- | guarantee. Detectit, Box 772, Medford, 
poration. ¢ C-79-IW, Fremont.. Ohio. Oregon 97501, 

О INVENTIONS wanted immediately. | POWERFUL Metrotech Locators Detect 
Highest cash royalties paid. Adams, In- | Gold, Silver, Coins. Relics, Moneyback | 
vention Broker, 15 Park Row, New York Guarantee, Terms, Free Information. Un- 
| derground Explorations. Dept. D. Box 793, 


City. 

n Menlo Parl Park, California. 
WE either sell your invention or pay 

cash bonus, Write for details Universal 

Inventions, 298-G, Marion, Ohio. 
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SAMPLE Copy 25c ! ! ! Read the Trea- 
sure Hunter, Box 188A, Midway City, Calif. 
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SAVE! Build Transistorized Treasure 
| Finder. Details Free. Del Research, Dept. 
| С, West Barnstable, Mass. 02668. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
| models availablé. Free catalog. Electronic 
Applications, Dept. S, Box 6095, Alexan- 
dria, , Virginia 22306. 


URECON metal finder, 8" head, bransa- 
torized, $37.50 delivered. URPA Corp., 
6304 Beechwood, Sarascta, Fla. 33581. 


103 OF INTEREST TO 
WOMEN 


$45.00 THOUSAND. Home Addressing! 
Complete Instructions $1.00. Emerson’s, 
113-PS9. Middle, Santa Barbara, Califor- 
nia 93 103. — 


$100 WEEK. possible. Assemble ou our ir prod- 
ucts! United, Box 55392-U, Indianapolis, 
Indiana 46205. 


"PROPHET Elijah Coming Веїог 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 


E 


98 WEARING APPAREL 


FREE! Newest edition famous Corcoran 
catalog, Largest selection hunting. camp- 
ing, fishing equipment. All items field test- 
ed. Boots, clothing, fishing tackle, tents, 
gun cases, sleeping bags. Dozens of spe- 
cialties. Zip code. please. Corcoran, 
PS-97-C, Stoughton, Massachusetts 020 2. 


RUBBER Garments! 40 Page Illustrated 
Catalog, $2.00. Renee, Box 2804-Y, Holly- 
wood, Calif. 90028. 


99 FOR SALE MISC. 


GENUINE Tiger, Leopard skins with 
heads. Pricelist catalog $1.00 (refundable). 
Kusick, 463B Main, Boston, Mass. 02129. 


100 WANTED TO BUY 


WANTED, Gold, silver. platinum, scrap 
(any form), coins. Information free. Wil- 
mot’s, 1067-AC Bridge St., Grand Rapids, 
Mich. 49504. 


——— eae 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062. 
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BUYING Old Coins, Free Details, Mar- 
vin Koehler. Thorndale, Texas 76577. 


USED correspondence courses Bought- 
Sold! Alkam, #464-PS. Jackson Heights 
Station, Queens, New York 11372. 


101 EMBLEMS & BRASSARDS 


neighbors—Gifts, Stationery, Christmas, 
All Occasion Cards. Experience unneces- 
sary. Salable samples on approval. free 
catalog, free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-40, New York 10013. 

WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-JO, 850 N. Dearborn, Chicago. 
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т HOW n мазе MONEY eang, Bmore 
oe ATagrapns, niormation ree, arrett, 
NAZI Flags! Large 2X3 Souvenir $3.00. C-86-V3, 6212 N. Clark, Chi 

Postpaid. W.W.#2 Products, Box 2063, St. | Debe C-96-V3, 6212 N. Cla cago 


Louis. Missouri 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


“TREASURE Нипіег'= Manual’. 322 
Pages, $7.00 Postpaid. Satisfaction Guar- 
anteed. MicroBionics, 528 Heritage Hill, 
Tuscaloosa, Alabama 35401. 


NEW For '67! Goldak Treasure Locators | 
—Find Coins, Gold, Silver, A Profitable 
Yet Fun Hobby. Goldak Dept., PSC. 1544 
W. Glenoaks, Glendale, California 91201. 


^ TREASURE, Gold, Silver, Relics, New 
1967 detectors now available. Free infor- 
mation. Rayscope, Box 715, North Holly- 
wood, California 91603. 

Relics. 


FIND buried Coins, Treasures, 
New supersensitive low priced models for 
land or underwater use. Free informa- 
tion. Sensitronix, 2225-H Lou Ellen, 
Houston 18, Texas. 


NEW revolutionary analytical transis- 
torized metal detector. Push button tuning, 
automatic tuning, etc, Many models. Free 
catalog. Gardiner Electronics Co.. Dept. 1, 
4729 N. "th Avenue, Phoenix, Ariz. 85013. 


TREASUKE. Find gold, silver, relics 
with super powerful Detectron locators. 
Free information. Detectron, Dept. PS9, 
San Gabriel, California. 


МАКЕ Extra Money! Introduce New 
Miracle Cantrece Nylons at 69c a pair. 
Guaranteed Never To Run. We show vou 
how, Supply big outfit and sample stock- 
ing Free. Spare-time cash year-round. It's 
easv, Write American Mills, Dept. 150. 
Memphis, Tennessee 38101. 


a 


$100.00 WEEKLY Possible Lacing, As- 
sembling our products! Cuties, Warsaw 15, 


Indiana 46580. 


1.000 PERSONAL Address Labels 90c. 
Top quality. Freburn Sales, Box 2118, Fall 
River, Massachusetts 02122. 


$45.00 THOUSAND, Home Addressing! 
Longhand, Typewriter, Information. send 
stamped, self-addressed envelope, Brew- 
ster, Box 1348-E, Clearwater, Fla. 33517. 
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HOME typing. Immediate earnings. $50- 
$100 weekly spare pime. Instructions and 
emplovers’ list. $1.00. Summithouse, PS9. 
Box 1762, New York 10017. 
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550-5100 WEEKLY possible Home Typ- 
ing. Complete moneymak instructions, 
$1.00. Consolidated Services, Box 593, P319, 
Bettendorf. Iowa 52722. 


105 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts. equipment. Semplex, Box 7208, 
Minneapolis, Minn. 55412. 
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MAKE Extra Money — show w friends, | 


| 


WINEMAKING ... Grape, Elderberry. 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log. $1.00. Continental, Box 26034-EI, In- 
dianapolis, Indiana 46226. 


GIANT Moon Maps ‘52 x 40". Beautiful 


color set of three $5.00 Postpaid. Moon 
Maps BX342, Buena Park, California 90620. 


WINEMAKING . . . Dandelion, Grape, 
Cherry, Lemon, Peach. Frozen Juices, 
Many More... PLUS Beermaking Secrets! 
Send 52.00 for Supplles Catalog, ‘‘Home 
Winemaking,” and ''Winemaker's Exotic 
Recipes." Winemakers, Box 18177-EI, In- 
dianapolis, Indiana 46218. 


BURGLAR . Alarm: Home-Apartment- 
Store. Prepaid $4.95 complete. Merlstaf 


|! Products, Box 9091, Richmond, Va. 23225. 
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J VETERINARY Dog Health Book $2.95; 
285 picture brochure 355. Stromberg's Pets 
Unlimited, Fort Dodge 57. Iowa 50501. 
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WINEMAKERS Catalogue — Samples — 
Recipes — 25c. Kraus, Box 451-N, Nevada, 
Mo. 64772. 


MAKE $10.000 by paying $8, Send $2 for 
"Money Book”. Satisfaction guaranteed or 
your money back, American Company, Box 

19-EK 5, 19-KS, Waverley, Massachusetts 02179. 


STOP SLIDING GLASSES 


NO More Slipping. Sliding, Or Pinching 
Nose and Ears, Try ‘'Optic-Aids’’, Not A 
sticky Pad. Send $1.00 For Two Year Sup- 
ply. Optic-Aids, 6290 Sunset Blvd., Suite 

414. Holly wood. California 90028. 


BLITZ-Reducing! 5 pounds overnight! 
Guaranteed! Bijou, Box 1727-BV, Holly- 
wood, California 90028. 


106 PERSONAL 


FINANCIAL Problems? Quick Solution. 


Consolidate bills. Amazing results, Free 
Details. Write: Interstate Counselors, 35- 
PS Main, Koleen, Indiana 47439. 


MUSIC lovers, continuous, uninterrupt- 
éd background music from your FM radio, 
using new inexpensive adaptor. Free liter- 

ature. Electronics, 11500-R NW "th Ave., 
Miami, Florida 33168. 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli- 
lication. Automatic Acceptance, 318PS 
roadway Bivd., Reno, Nevada or 307PS 
Pocasset Ave., Providence, R. I. 


INVESTIGATORS, free brochure, latest 
subminiature electronic o ДШ equip- 
ment. Ace Electronics, 11500-F Tth 
Ave., Miami, Florida 33188. 


RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


HEIRS of unsettled estates may obtain 
cash at once. Write Mr. Ray. 7835 Harding 
Avenue, Miami Beach, Florida. 


— m. 9. ———————————-—— 


^A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


BIRTH Certificates. Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Pam Box 482-8, 


Washington, 1 D.C. 2004 


"NEW Hope ` For Your Hair”, 190 Pages 
hair aids, including dermatologist's bald- 
ness treatment—$1.00. Collins, 60151-PS, 
Oklahoma City 73106. 


^ "DEBT Escape Kit'—Low cost. Immedi- 
ate relief, Wipes out all debts. Counselor- 
16, Harlingen, Texas 78550. 


KNOW Kiss EKissing!! Live Better!! Free 
Lesson! Oraldyne. Box 260-К2, Brigham 


City, Utah 84302. 


PROBLEMS, Let your handwriting guide 
you. Noted Analyst offers help, confiden- 
tially. Send writing & $2. Box 13285, Port- 
land. Oregon 97213. Information Free. 


SUPER memory  overni ht! Success 
guaranteed! Bijou, Box 1727-V, Hollywood, 
Calif. 90028. 
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LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet, Dr. Shiffer Labora- 
torien, 533 Euclid-Arcade, Cleveland, Ohio 
44115. 


MONEY. Love, 


—— 


Success through ‘‘Di- 


vine Power!" Charles Redmond, Box 
84545, Los Angeles 900085. 
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| No questions asked. 
| " Power Saw at $14.95 
| O Standard Кір Fence #354 at $3.50 
| | Г] Long Rip Fence #3540 at $4.50 
| [] Belt Sander at $14.95 


Ды ына, 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct... save store profits. 
| ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
is what the editors say: 
“A good bit of sound 
—imaginative—engi- 
' neering.” Popular 
Science; "(saw) boasts 
many features of big- 
er brothers." Popular 
Mechanics; "Amazingly 
versatile." Workbench; 
"Highly substantial con- 
struction, sturdy enough for production line use.” 
Industrial Woodworking. And Workbench awarded 
these tools their coveted "Work Tested" Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 


Ж 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


You must be fully satis- 
fied. If not, return in 10 
days, freight collect. 
Money promptly 
refunded 

J in full. 


Sories available a 


П x К 
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IHE »» | actory 
i» tate for turning bowls, є $ ‚ 14 Ibs. 
Options mp bases, rosettes, etc. $2.00. | 
Ways, get of 3 high speed turning chise S, 5 og 
| UNITS . г steel bed. Ball 
ct tion tail 
nter, I 
Fits any motor. 


VICE GUARANTEE" - 


| ee Mitre gauge: 


PRECISION _ $1.95 айй. 


4" x 36" BE M. Momma, | 


A 15 lbs. P 1. 
f.0.b. factory. Wt incl 


і pment incl. disc |. P acu. я 

$ | 95 поно Some a rer table (tilts 045°): $7.95 vi я 

OF $50 SANDERS <span ЗВ world's most talenten ley 

ВЕ ену cast sander incl. V. А пя з ынна н 
drive, multi- e drive spindle. | 

drive, ат in secs. Uses Уз hp or larger motor 


10-YEAR FULL SERVICE GUARANTEE" 


BRAND NEW @ % Н.Р. MOTOR... 5145 


216 | POPULAR SCIENCE 


AMERICAN MACHINE & TOOL CO., Dept. Р597, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $ 
or $3 deposit each item enclosed, balance C.0.D. 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. 


[] $14.80 (purchased with other item) 
[] $18.95 (if purchased separately) 


E= *P à B B P à 5 B B Bd P b d 8 d à mob 4 4 ш . b 


WiTH THiS Г1 Mitre gage for Sander at $1.95 
E ni Y2 hp GE Motor d 
Ка | NAME ....... — 
ADDRESS „аьара 


DITE oer ЕНЕР 


di. cont 


kee 
| апу angle, transmit 
. UE remo E . 
gauge assembly, Gru eng dadoe heads, Cutters, etc, (not 
Std. siz factory prices. RIP FENCE | 
kai came tae изд larger fence the cabinet base I'd) ы Enment; 
‚+ „ OF transform easily and tek Den vee bench saw as receive 


+  & RE ш 


| MUST BE FULLY 


SAVE € 
80% 


Г] Jointer-Planer at $19.95 

Г] Lathe at $9.85 

Г] Set of 3 High Speed 
Turning Chisels at $4.95 

g Drill Press at $29.95 

[] Disc Sander at $7.95t 


QUALITY <> 
. POWER TOOLS 


8” TILT ! 

ARBOR POWER 9A 

R = ed WORK OF 2 BENCH SAW as is, 
"^, model cabinet units! тозсо үнү 


ves and mouldings © 65 сикез, 


fob. factory, we. 

Ibs. Includes Completely 
assembled cast iron and 
eround cast iron table 


easier Work alignment, $3.50 6014, ы 


eee ПАТЕ 


= + = o» + B B OR 


raises, lowers 0”. "түйү ! 
anism, accurate echar end tilt mech. 


nd spindle. Enclosed steel base 


ill'd)$450 


> d | | 
oor mode! (as shown) puse, Photo) 


-1 hours. Use your AMCO saw foc c all you'll need a 
height, ool storage company o" Ct ide 27" ур 


Ing. Plans provide 27" x 24" 


ae umet e et uti 


tob factory. Wt: 19 lbs. WA cision ground 
Complete as shown. 


able prec 
knife to t 


iustable 
m guards. Balanc 


10-YEAR FULL SE 


ТАШ PRESS 


[$..,899,.—— cu e 
DOES WORK OF $9 precision unit with 
ises, lowers. Depth 0 
my standard fe tras. Head raises, s^ table drilling, 


on-or-o T 
throat up to 16 ICE GUARANTEE. 
even horizontal 


/ 


47" 
RADIAL 


FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
PURCHASED SEPARATELY, $18.95 


F.0.B. 
FACTORY 


"the ANTENNA that 
captures the RAINBOW" 


FINCO has developed the Color Spectrum Series of antennas— | 
"Signal Customized” — to exactly fit the requirements of any — 
given area. There is a model scientifically designed and engin- 
eered for your area. 


_ Check this chart for the FINCO “Signal Customized" Antenna best suited for your area. 


STRENGTH OF | т | Е | iis 
UHF SIGNAL | Strength of VHF Signal at Receiving Antenna Location 
AT RECEIVING | of | | | "B 
ANTENNA | VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL 
LOCATION | STRONG MODERATE WEAK VERY WEAK 


Y 


| CSV15 CSV18 
$48.50 $56.50 


CS-V10 
$35.95 


КАГЫ 
$17.50 $24.95 


UHF SIGNAL 
STRONG 


UHF SIGNAL 
WEAK 


RA 
»» \ 


4 


UHF SIGNAL 
VERY WEAK 


CS-D3 
$69.95 


: CS-A3 CS-B3 CS-C3 
$21.95 | $30.95 $49.95 $59.95 
NOTE: In addition to the regular 300 ohm models (above), each model is available in a 75 ohm coaxial cable downlead 


where this type of installation is preferable. These models, designated ''XCS", each come complete with a compact 
behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals. 


«ТТ: 


! Send for free brochure - 
àl M ТИЕ wore D Ш 
ri am THE FINNEY COMPANY Мате i Pia 
FINC. 34 West Interstate Street Address_ | | 
| one Dept. PS + Bedford, Ohio 44146 City — Zip. | 
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A.J. Foyt 


So he used Autolite 


And he won! 


$1 spark plugs? Because there are no 
better plugs. Not at any price. 

That's why Autolite spark plugs were 
in three out of the first four cars at 


With a winner's purse of over $170,000, 
you can bet A. J. Foyt didn't cut 
corners on anything. The engine of his 
Coyote Ford cost over $20,000. The 


fuel-injection system cost $2,000. And — Indianapolis. Shouldn't this kind 
rhe] eme indo тру SA of spark plug be in your kind of car? 

plugs. Like you buy. About $1 а throw.  , а | " 
rcc s Autplite cs 


Like you buy. About $ 


— With $171,000 up for grabs at Indy, 
wasn't about to scrimp 
on spark plugs. 


Extra! Foyt and Gurney win at Le Mans: 
Just 11 days after his victory at Indy, 
A. J. Foyt teamed up with Dan Gurney 
inaFordMarkIV,equipped with Autolit« 
spark plugs, alternator and complete 
ignition system, and captured the 
world’s most demanding endurance 
race, the 24 Hours of Le Mans. 


